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New Books 


MASSERMAN’S DYNAMIC PSYCHIATRY 


This brand new book deals with the fundamentals, the underlying principles of the 
practice of psychiatry. At all times throughout the entire book it stresses the clinical 
application of the data presented. Virtually all of the leading and accepted systems 
oi modern clinical psychology and psychiatry are presented. Each is given a sympa- 
thetic evaluation, their differences and similarities pointed out, and each analyzed and 
translated into medical terms. In a word, this book deals with the principles of psy- 
chiatry in action, such action leading to definite conclusions of a clinical character. 
The neuroses and the psychoses are given extended consideration and methods are set 
down whereby the doctor can accurately evaluate in clinical terms the findings of his 
psychoanalyses. 


Two important features of the book are the Glossary containing definitions of over 
1,000 current technical terms in psychology, psychiatry and psychoanalysis; and a 
Bibliography consisting of some 1,200 titles. Throughout the book, too, the points 
made by Dr. Masserman in his discussions are documented with case histories. 


By JuLES H. MASSERMAN, M.D., Division of Psychiatry, Department of Medicine, University of Chicago. 
6" x9%". Just Ready. $4.00 


322 pages, 


HOWELL—FULTON’S 
PHYSIOLOGY 


New (15th) Edition. This great work on Physiol- 
ogy, established for years as the standard, has 
been completely revised, indeed rewritten, by Dr. 
John F. Fulton of Yale and a number of other 
authorities whom he has gathered around him. 
However, in making the revision Dr. Fulton has 
largely retained Dr. Howell’s organization of the 
subject. 


Some of the changes include a historical intro- 
duction, brief but comprehensive; the latest ref- 
erences to the literature for those who wish to go 
to original sources; and greater emphasis on the 
clinical side of the subject. 


Edited by JoHN F. Futon, M.D., Sterling Professor of Physi- 
ology, Yale University School of Medicine, with the collabora- 
tion of 10 other authorities. 

illustrations, many in colors. 


1350 pages, 6” x 914”, with 507 
Just Ready 


GREAVES’ 
BACTERIOLOGY 


New (15th) Edition. The authors in revising this 
book have retained their simple and interesting 
style and have subjected their text to an unusu- 
ally heavy revision. For instance, the discussion 
of fermentation, particularly that portion on the 
bacteriophage and the viruses, has been com- 
pletely rewritten. 


Other new material added includes mycological 
diseases, chemistry of bacteriology, especially the 
enzymes, the newest disinfectants and antiseptics, 
the sulfonamides, the antibiotics, including peni- 


cillin and streptomycin, a discussion of DDT in 
malaria control, ete. 


By JOSEPH E. GREAVES, M.S., PH.D., Professor of Bacteriol- 
ogy and Biochemistry, Utah State Agricultural College; and 
ETHELYN O. GREAVES, M.S., PH.D., Professor of Home Eco- 
nomics, University of Utah. 625 pages, 54” x7%”, with 
175 illustrations. Ready in February 
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PURE BIOTIN 
Now Available 


Pure Biotin, identical with the natural 
product, has been produced by a total 
synthesis accomplished by chemists in 
the Merck Research Laboratories. 
This achievement marks another mile- 
stone in the remarkable series of im- 
portant discoveries and advances made 
by Merck chemists and their collabo- 
rators in vitamin research. We are 
pleased to announce that pure Biotin 
now is commercially available. For the 
present, however, supplies of this newly 
synthesized member of the vitamin B 


complex are necessarily limited. 


OLLOWING the development of a new medicinal agent in the ; , 
Merck Research Laboratories, it becomes the responsibility BIO f IN 
of the Pilot Plant to develop practical manufacturing processes. a~ 


in the Pilot Plant, every step in the required production of a new os MERCK 
4 


product is charted and analyzed and, when necessary, new ma- 
chinery and procedures are devised to achieve the desired results. 
Merck Pilot Plants produced the first significant quantities of 
se such vitamins as Thiamine, Pyridoxine, and Biotin, and here, 
too, the world’s first appreciable clinical supplies of Penicillin 
were processed. Truly, the Pilot Plant is a vital link between the 
laboratory where minute quantities of some new drug or chemical 
-are created and the factory where eventual large-scale production 
of that material is achieved. 


Newly Synthesized Member 
the Vitamin B Complex 
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chipped or other slight imperfections which we guarantee will not 
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these prisms to make camera stereo attachment, range finder, 
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ented “LAB-AID” slotted liner, 
any drawer is converted from 
storage filing to individual- 
slide filing, or vice-versa. 


tHe TECHMICONM company 


SCIENCE—ADVERTISEMENTS 7 


a yA microslide filing cabinet offering 


laboratory filing cabinet 


A single “LAB-AID” unit-section. Any 
combination of drawers can be supplied. 


This new “LAB-AID” cabinet is the ultimate solu- 
tion to the filing problems encountered in the 
laboratory. It is of welded-steel, fire-resistant con- 
struction throughout. Files 3x1” or 3x2” micro- 
slides, 2’’x2” transparencies, large lantern slides, 
index cards, even paraffin blocks . . . in single-row 
drawers, all fitting interchangeably into a smooth- 
tracking master drawer-rail system. Unit-sections, 
assembled in any combination, can be used singly, 
or stacked to any convenient height. With all these 
advantages, the cost-per-slide capacity in the 
“LAB-AID” cabinet is the lowest ever. Investigate 
this remarkable equipment... the coupon will 


bring details. 


The Technicon Company 
215 East 149 Street 
New York 51, N. Y. 


Please send me details concerning your “LAB-AID” micro- 
slide filing cabinet. 


Name 


Street 


City 


‘ 
. 
; 
~ 
| 


SCIENCE—ADVERTISEMENTS 


Using a Ke Potentiometer to 
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Type R. 
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For calibration of thermocouples at fixed temperature 
points, the Type K, Potentiometer is extremely handy. 
The instrument is sturdy and compact; it is quick and 
convenient to handle; its slidewire scale is easily readable. 
Working current can be standardized quickly because a 
simple throw switch changes all connections to standard cell 
and back to measuring circuit. There’s no need to move the 
potentiometer contacts or range switch in the process. 


Of the K,’s three ranges, the lowest is particularly suited 
to work with thermocouples, covering the whole range of 
platinum couples, and of base metal units up to 16 mv. The 
potentiometer’s low internal resistance makes for high sensi- 
tivity, and accuracy is ample for the calibrating job. 


Catalog E-50B(3), sent on request, has further informa- 
tion on the K, Potentiometer and its wide variety of uses. 
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New Opportunities and New Responsibilities 
for the Psychologist * 


John G. Jenkins, Captain, H(S), USNR 
Navy Department, Washington, D. C. 


E ARE NOW ENTERING the after- 

dinner phase of psychology in World 

War II. The hunger-pangs that dis- 

turbed us a short time back are now quieted to the 

point of satiation. The cortical cells are experiencing 

that pleasantly-toned anoxemia that takes place as 

digestion exerts its priority over cerebration in the 

employment of vital bodily fluids. It is time to push 

back ‘the chairs, to light up cigars, and to reflect on 

how well we have done by our country, by our pro- 
fession, and by ourselves in the war years just past. 

The reflection becomes all the more pleasing as we 
are made aware of the contrast between 1941-1942 
and 1945. It may not be too much to say that most 
of us here at this meeting came into the military 
services through the servants’ entrance. We were 
brought in, in an era of gloom and defeat, under the 
conviction that things were so bad that any available 
magie should be tried, even psychology. We have 
worked four years, more or less. Now we are going 
out the big front door, labeled as military specialists, 
while the band plays “Hail to the Psyche.” Victory 
has replaced defeat; concrete realization of what psy- 
chologists can do has replaced a vague hope that they 
might possibly do something; and a warm and cordial 
acceptance has replaced a suspicious and grudging 
admission to the military work-place. 

It is indeed a time to pass the brandy—at least 
figuratively. It is a time to make preparation for the 
moment when we shall stand in front of the assembled 
regiment or ship’s company and hear the general or 
the admiral recite aloud our virtues. It is a time to 
lean back in our seats and harmonize on a few stirring 
verses of “The Cortex, the Cortex, Forever.” And, 

1 From an address delivered at the Conference on Military 
Contributions to Methodology in Applied Psychology, held 
under the auspices of the Military Division of the American 
Psychological Association at the University of Maryland, 
27-28 November 1945. The full text of the address and of 


the papers presented at the Conference will appear in a vol- 
ume to be published by the University of Maryland. 
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above all, it is a time to look forward to returning to 
our several campuses as recognized experts. 

Yet even as we relish the finer moments of the glow- 
ing after-dinner mood, we are uneasily aware that we 
shall never return to the campuses we left, at least 
as we knew them. The good, well-rounded world of 
1928 and of 1938 is gone forever. It would ultimately 
have been destroyed, in any event, by the social cur- 
rents of which the war was only an epiphenomenal 
symptom. It was already in its last days when we 
marehed off in self-conscious awareness of our new 
uniforms, four years ago. But it was not allowed to 
die a natural death. Its final destruction came about 
through an explosion. An American airplane dropped 
a bomb no heavier than a week-end suitcase. A small 
city was destroyed; and with it was destroyed much 
of the basic framework of the social world we in- 
habited before the war. 

So we sit here uneasily, you and I, pondering the 
fact that the whole parameter of personal success 
bulks very small indeed in a world which is earnestly 
trying to find out whether the human race must neces- 
sarily destroy itself. Official kudos, medals, the offer 
of a better job—all these things seem curiously unim- 
portant as we try to revise our scheme of things to 


fit a world in which a city may vanish in the flash | 


of an eye and a whole nation may perish between 
sunrise and sunset. 

Instead of the long-anticipated era of congratula- 
tion and self-congratulation, then, we find ourselves 
in a period of searching self-examination. Instead of 
counting our medals, we are engaged in taking a stock 
of the primitive tools with which we must hope to 
master an unending task of incredible difficulty in the 
years ahead. I should be running vainly counter to 
the most significant intellectual trend of my profes- 
sional lifetime, then, if I were to devote this hour to 
the more or less conventional and expected review of 
the fine things we have done. Instead, the occasion 
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requires that I shall spend the time trying to assay 
what we have and what we may hope to do with it. 
The humility that anyone must necessarily feel when 
confronted with such a task is not decreased by the 
realization that editorial writers are now inviting the 
social scientist to enter a game of chance in which the 
stakes are the survival of the human race. 

What I have to say to you about the new oppor- 
tunities and new responsibilities of the psychologist 
will be understandable and acceptable in proportion 
as you are willing to agree to my thesis that psychol- 
ogy is now entering a third phase of its development. 
The first phase, extending roughly from its founding 
down to about the 1920’s, was the phase of local loy- 
alty. The second phase, from the 1920’s to the 1940’s, 
has been the phase of broadened professional loyalty. 
The third phase which we are now entering must, of 
necessity, be the stage of social loyalty and social re- 
sponsibility. 


Please do not bother to object that phases in the 
genesis of any science are not as clear cut as that. I 
know that as well as you do. It is quite true that there 
are many individuals who fall outside the pattern of 
these phases. You may be sure, then, that I am not trying 
to describe any series of universal and all-inclusive tem- 
poral groupings. I am trying only to suggest a modal 
pattern, attempting to locate the movement of the major- 
ity of the profession, and content to allow the exceptions 
to fall where they may. 


In that light, let us return to the thesis of the 
stages. As psychology developed through its first 
half-century of existence, local loyalties tended to run 
high. One belonged to a department which possessed 
the Only True Path; the rest of the field was tenanted 
by infidels who followed false gods. Wundt, when 
asked about Stumpf, whose laboratory was only a few 
miles away, was merely reflecting the spirit of the 
times when he said that he had never heard of Stumpf. 
Titchener was wont to dismiss the efforts of some of 
his extramural colleagues with the statement: “That 
may be all right, but it isn’t psychology.” There were 
not only schools of psychology but local brands of 
schools. Facts were few; logical constructs were 
numerous. The whole setting lent itself nicely to fine 
differences between mine and thine. The speaker, 
coming into psychology in the early 1920’s, found him- 
self in the midst of this. It was 4 good lusty era in 
which you joined up with a psychological team, ordi- 
narily on the basis of a geographical accident, and 
thenceforth fought lustily to show that your team was 
right. 

Phase Two was a natural evolution from Phase 
One, as facts accumulated and methods became less 
particularized. Just about the time that someone 
thought of getting out a volume on the ‘schools of 
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psychology’ the schools themselves began to lose their 
identity and their sharp competitiveness. As early 
as 1926, one outstanding behaviorist confessed to the 
writer that a seminar which he had convened to justify 
behaviorism had convinced him that he was himself 
not a behaviorist. 

Set the dates where you will, the trend remains un- 
mistakable. There is no better proof than to ask you 
here to look around and determine what ‘school’ your 
immediate neighbors belong to. The chances are ex- 
cellent that you will fail completely at this task. It 
may not be too much to say that each ‘school’ has had 
certain protests to make. It has made these protests, 
which were then absorbed in the main body of a re- 
search psychology, after which the main body moved 
along. There are few of us today who cannot acknowl- 
edge personal debts to Structuralism, Functionalism, 
Behaviorism, Gestalttheorie, and the teachings of the 
psychoanalysts. Beyond these broad divisions, we 
have also been stimulated in considerable amount, and 
with considerable profit, by contact with topology, with 
operationism, and with emergent evolution. We have 
gained from our contacts with such varied approaches 
as nondirective interviewing, projective testing, factor 
analysis, and the studies of expressive movement—to 
name only a few influences. But increasingly our 
identification has been with research psychology as a 
whole, rather than with any special movement or any 
particular set of techniques. 

World War II has afforded the best demonstration 
that Phase Two has been a reality. The man from 
Nebraska has worked alongside the man from Palo 
Alto without the need of an interpreter. The young 
officer who had his statistics under Thurstone has 
found much common meeting ground with the lad who 
had studied under Kelly. There has been much stimu- 
lation in this business of working together and pre- 
cious little intramural strife. Today, as never before, 
research psychology is a discipline which is much 
bigger than local loyalties and much wider-reaching 
than the confines of any school. And, unless you 
yearn for the complacent security of the Old School 
Tie, you will say that this is good. 


It is good, I agree; but it is not enough. We 
must now be ready to enter a third natural phase of 
development. In Phase One, we demanded that a man 
belong to the Right School before we would break 
bread with him. In Phase Two, we ceased to ask 
him what school he had attended; we asked chiefly 
that his work should be sound, that he should check 
his critical ratio, and that his conclusion should not 
outrun his data. In Phase Three, the satisfaction of 
the one-per cent level of statistical confidence will 
not in itself be enough; we shall now have to ask not 
merely whether a result has statistical significance, but 
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also whether it has social significance. When that be- 
comes commonplace, we shall have entered Phase 
Three. 

You will readily understand, I am sure, that this 
is not a matter of choice. If we do not ourselves 
freely adopt the idea of checking the social signifi- 
cance of our findings, it will be thrust upon us from 
outside the profession. 

Well, you may say, we do all that already. We 
psychologists have our Society for the Psychological 
Study of Social Issues. We teach courses in social 
psychology. In our local communities we have worked 
with social problems and gone afield to meet social 
issues. So we are already in Phase Three. 

If you can make such an answer, you show that 
you have failed completely to grasp how broad are 
the implications of membership in Phase Three. 
Social responsibility does, of course, include a willing- 
ness to meet and deal with social issues. But it goes 
far beyond that. Social responsibility for the research 
psychologist touches his professional life at every 
point. It determines what problems he shall select for 
his attack. It determines, to a considerable extent, 
what shall be accepted as methodologically respectable 
methods of attack upon these problems. It also deter- 
mines, to some extent, how he shall interpret his find- 
ings and how and where he shall publish his inter- 
pretation. 

It will be quite apparent to you that no one paper 
can hope to explore the varied implications of social 
responsibility for the social science investigator. I 
therefore propose to limit my discussion to what may 
be, for some of you, the least obvious aspect of the 
implications. That will mean that I shall attempt 
to indicate how—as I see it—a continuing sense of 
social responsibility affects and influences the very 
problems upon which he chooses to conduct his re- 
searches. 

Let me begin by stating a postulate which attempts 
to deseribe the motivation of the choice of problems 
for research. Stated in its baldest terms, this runs 
about as follows: 


As long as choice of prob- 


lems is primarily determined 
by a feeling of professional 
responsibility, the investiga- 
tor is most likely to select 
problems which hold prom- 
ise of early returns, obtained 
by conventional methods. In 
other words, professional re- 
sponsibility seeks out prob- 
lems in terms of their prom- 
ise of methodological neat- 
ness. 


A sense of lasting social 
responsibility, on the other 
hand, demands that trained 
investigators turn their at- 
tention to the most pressing 
social problems. Neatness 
of result—and its accom- 
panying professional acclaim 
—must often be sacrificed in 
order to attack problems 
which, although not promis- 
ing early or definitive returns, 
are of immediate importance 
to social stability. 


Some of you may say that that is an indictment. It 
implies that applied psychology has dodged some of 
its social responsibilities. But let us review some of 


the evidence. 
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PsyYCHOLOGICAL TESTS 


Suppose we begin by looking first at what is per- 
haps the psychologists’ best-known working tool—the 
psychological test. Psychological testing saw its-birth 
during World War I and reached its greatest peak 
of usefulness, up to this time, in World War II. 
Papers presented during this Conference have shown 
what widespread use was made of psychological tests 
during the period of the war. Tests were used to 
select fighting men, to classify them for their best 
employment, and to determine their best possible use- 
fulness under fire. Certainly not fewer than ten mil- 
lion men in this country alone submitted to some sort 
of screening by psychological tests; and certainly the 
tests themselves operated overall at a level of predic- 
tive efficiency not hitherto achieved. 


This is an accomplishment to which we psychologists 
may point with great pride. It is possibly the most im- 
portant single contribution that applied psychology made 
to the very important and practical business of winning 
the war. Yet, while it is good, it is also revealing. 

Consider the fact that our best-developed tests are 
probably tests of intelligence. We have made great 
advances, as a profession, over the intelligence tests used 
in World War I. A wealth of serious debate during the 
1920’s set the stage for the factor analysis surveys of 
the 1930’s. We have as a result been able to learn 
much about the composition of intelligence. The typical 
intelligence test of the 1940’s, partly as a result of such 
surveys, is a rather well-advanced tool. It contains a 
large percentage of discriminant items and affords a use- 
fully broad range of scores, and it is characteristically 
high in reliability. As a result of correlational studies, 
we know a good deal about the relationship betveen in- 
telligence test scores and progress in education, in indus- 
try, and in the military hierarchy. 


Now all of this is good; but it is also significant 
for my thesis, for intelligence is perhaps the best- 
behaved, the least troublesome, and possibly the least 
modifiable of all our behavioral characteristics. It does 
not represent much of a social problem. The man in 
the street, without help from the psychologist, has 
pretty well figured out what to do about differing 
levels of intelligence. In the main the work of the 
psychologist has served only to confirm and justify 
the rule-of-thumb procedures which have been handed 
down as a part of our common-sense social inheri- 
tance. The work on intelligence testing has been well 
worth doing; but it has been accomplished while other 
and much more pressing social problems were thrust 
aside. 

PERSONALITY TESTS 


Let us consider some of the less well-behaved aspects 
of human behavior. Take that vague and undefined 
term ‘personality.’ In our everyday life it bulks as 
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considerably more of a problem and as considerably 
more subject to modification and change than intelli- 
gence. Our ready-made social fabric is much less 
certain in telling us which individuals are wide of the 
average i. their emotional and social adjustments. 
Indeed, a recently published best seller suggests that 
hundreds of thousands of people a year are taking 
their suspected personality troubles to countless varie- 
ties of quacks and charlatans. Clearly the situation 
demands that the psychologist, as rapidly as possible, 
shall develop tests which will accurately reflect how 
any given individual deviates from the social or emo- 
tional norm; and it demands that the psychologist 
shall indicate ways of reducing undesirably large 
deviations, if, indeed, modification is possible. 

The problem has great social significance. What 
does organized psychology have to offer, in 1945, 
toward its solution? The plain answer is, very little 
indeed. Where the intelligence test of 1945 is a 
recent product, based on hundreds of careful re- 
searches, I am informed that the most widely used 
“personality” test at this time is one published in 
the early 1930’s and based on work completed in the 
1920’s. Researches on this test have been few; and 
their outcome has been almost entirely negative. At- 
tempts to validate it against available criteria have, 
so far as I am able to learn, yielded nothing to encour- 
age us to believe that it gets at clinically identifiable 
aspects of behavior. Furthermore, such studies as 
have been made of the traits it purports to measure 
suggest that these alleged traits are in themselves so 
unstable as to limit the test to a uselessly low level 
of reliability. 


One may well ask about some of the other attempts to 
get at personality, such as Murray’s work, Shipley’s In- 
ventory, the Minnesota Multiphasic, and, above all, the 
work in projective tests. The answer is simply this: 
Granted that certain men are exploring promising angles, 
the vast bulk of American psychology has not advanced 
in its thinking about personality tests since the 1920’s. 
If we are concerned with large-scale movements iu the 
field, we can feel no elation over the explorations of the 
few. We shall not have met the social challenge of the 
need for personality-measuring instruments untm psy- 
chologists in considerable numbers have sacrificed ihe 
‘professional gains of working neatly on further defini- 
tions of intelligence to work upon the unsolved, and pos- 
sibly unsolvable, problems of defining the place of a 
given individual in the area of social and emotional 
adjustment. 

Pusiic OPINION POLLS 


The example just cited is by no means an isolated 
one. As you leaf tirough any year’s issue of the 
Psychological Abstracts, you will be struck by the 
inevitability with which our profession in the main 
has chosen the neat, rather than the socially signifi- 
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cant, in finding problems worthy of its research, ji i the 
We have, for example, devoted much time and though [ estal 
to improving the predictive efficiency of our pubjii Tur 
opinion polls; yet we have pretty consistently dodgyli—ind y 
the issue of trying to determine what effeet the poifillle pu: 
themselves may have upon the voters. Alarmed pyj : ango 
ticians may insist that the polls, by inducing a despfiBer, t 
to climb on the band wagon, have seriously alteri™punci 
the political picture. In the main, our researches j ermit 
have preferred to wave this charge off and to work yf™broug 
the improvement of their polling methods. And, sie le 
you review the situation, you may again be struck }; #4 pre 
the fact that the improvement of predictive efficiendiphedu 
is a neat, quantitatively expressible problem, whi@efer : 
the measurement of band-wagon effects is unorthodufiy g fr 
complicated, and difficult of quantitative expression Mjher 

Beience 
bw, a 
In our public schools you will find many paral’ P” 
illustrations. Researches of the past fifty years hal ae 
brought out a wealth of information as to how to infe oor 
prove teaching. We can now, with some assurangem 
tell the teacher how to get better attention, how im ° 
assure lasting memory, how to motivate his studeife poe 
to work, and, in general, how to induce them to pm” ; 
form well on scientifically improved final examinf] eles 
tions. These are all real gains; but they dodge ifm ° 
basic issue of what changes, if any, are produced #3 and ° 
our students by their education. We cannot say, wil he 
even the slightest degree of scientific assurance, whips 
any given course, or any given curriculum, contribu tee 
to the making of a wise and stable citizen. We am” 
totally unable to say which courses make criticilf@ purns 
important contributions and which make negligilif® nding 
or even negative, contributions. In other words, 
who set high standards of validity for our predictifg woh 
tests are totally without information as to the validif™ 

of any of the elements which make up our modem” to 


eurricula. 
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ALCOHOL it 

The exhibit can be expanded endlessly, but here{™§u ma 
shall include only a final example. We may beg@§ur oy 
by pointing out that we know a good deal about iu tha 
primary effects of alcohol upon human behavior. deter; 
is scientifically interesting, and it is useful. Yet 4@Btentl 
social problem here is pretty well solved by our fui @Mologi 
ways. Society does not admit the judge to the bes @™mether 
or the teacher to the rostrum while in a primary s!qg@#You 
of intoxication. It penalizes heavily the drum@@Bue, | 
driver and the drunken aircraft pilot. In gene#ji@rch. 
society at large recognizes that a man in a primi Betor is 
state of intoxication is incapable of wise and vem M is a 
coordinated behavior. Our researches, it appears, th 
little more than confirm and quantify what the 7qMBe of 
a 
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Arche : i, the street has known since the days of the Old 


10ugh 


publ o Turn from this to the state that follows intoxication 
lodgifimmd you have a different story. Society appears to 
: pole puzzled about what to do with the man who has a 


Hangover. He is admitted, possibly with an admiring 


1 poli 
desinfedper, to the bench or the schoolroom. He sits at the 


alter i puncil table in the industrial establishment. He is 
ircher i ormitted to drive his car or fly his plane. Yet 
ork yfemprough all this runs a thread of social uneasiness. 


nd, 4 i e learn that certain commercial airlines take steps 
uck him prevent drinking within twenty-four hours of a 
icleng i heduled flight. We hear of business executives who 
all decisions when they are admittedly recover- 
ibe from overindulgence. The attitude of society, in 
@her words, appears to be equivocal; it looks to 
Mmience and technology to supply valid estimates of 
"ib, and how badly, a man’s resources are reduced by 
Me presence of a hangover. 

fe Here is a socially significant problem, amusing 
Pough it may seem at first sight. How much have 
‘ e research disciplines to say about it? Although 
Pere are literally thousands of articles reporting in- 
PRstigations into the primary effects of aleohol, there 
Pere, the last time I checked, exactly three research 
PP Bticles on the nature of the hangover. The fact that 
apne of these three met the ordinary standards of 
Mund research is irrelevant. The basic fact is that, 
.P@ the equivocal problem of the hangover, research 
® silent; it has nothing to offer society. A major 


ribut mason, I believe, is simply this: The, study of the 
Ve w Binary effects of drinking is neat; it promises early 


pameturns, based upon adequate use of controls, and 
.  Mameding to nicely quantitative results. The hangover 
Ba messy topic. Controls are uncertain, and the out- 
‘eaeme is likely to be something less than clear cut. 
jqumpcial scientists have turned, almost without excep- 
4 2, to the study of intoxication itself and have shied 
aay from the socially important, but methodologi- 
¢ ly unpromising, study of the aftereffects. 


eit you doubt the fundamental thesis as given here, 
pa” may turn to any of the annual indices and make 
mer own tabulation. It ean scarcely fail to convince 
©)" that the social significanee of a problem has been 
}mccterminant only for the few; the many have per- 
Haptently devoted their research efforts to the meth- 
a ologically neat, with a bland indifference as to 
bether the outcome met any social need or not. 
+7 You may be ready to object that, by raising this 
‘eee, I am striking at the very basis of sound re- 
brch. You may object that the job of the investi- 
‘7 is to investigate and that, in science, no prob- 
‘mS 8ny more important than any other. You may 
yage° that investigating the effects of a one-degree 
¢ of temperature on the maze-solving habits of the 
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tapeworm is, by definition, just as important as the 
study of why men fight. If you do, it will be a 
familiar argument, for the speaker was raised on the 
concept of a science which mereilessly and objectively 
sought out its facts and let the chips—and the human 
race—fall wherever they might. He was raised on 
the stereotype of a scientist who had no social respon- 
sibility and who was motivated solely and entirely by 
the desire to discover the generalizations under which 
future occurrences might be predicted. 

It is a picture not without some considerable ap- 
peal. It may have been quite adequate to the world of 
yesterday; but it has now lost its adequacy. That is 
not to say that the social scientist should not work upon 
problems which have no immediate and obvious appli- 
cation. He should and he will. Indeed, it is impor- 
tant that our research people should be left relatively 
free to work on such problems as their own consciences 
may direct, for only thus ean science and technology 
progress. 

APPLIED vs. PURE RESEARCH 

At the same time, let us free our thinking from one 
error. There has long been in existence a vague belief 
that something called ‘pure science’ developed basic 
methods which it then handed over to ‘applied science’ 
for use in practical contexts. I am told that this 
is at best a partial truth in other scienees. I know 
that it is rarely true in psychology. A careful review 
of the last twenty years in applied psychology will 
show that many, if not most, of the methodological 
advances in applied psychology were made by men 
working directly in some practical context. This being 
the case, researchers can afford to devote much of 
their time to working on practical problems without 
any fear that the development of new and basic meth- 
odology will thereby cease. 

It is encouraging to note that psychology at large 
has already had four valuable years of practice in 
working at problems of social significance. It is en- 
couraging to note that this work has been sound 
enough to evoke the support of hard-headed military 
realists. One aspect of this situation is worthy of 
particular note. It is worthy of particular attention 
that men who were brought in to work upon very 
specifie and highly localized technical problems found 
themselves increasingly assigned to tasks of greater 
complexity-and greater significance. Men originally 
assigned to the improvement of selective tests gradu- 
ally earned the right to work with whole systems of 
classification for combat assignments. In many eases 
work with relatively simple criteria based on outcome 
of training led over into the much more complicated, 
and more significant, evaluation of actual performance 
under fire. Psychologists originally assigned to im- 
prove the mechanies of day-to-day examinations finally 
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were given a free hand in revising whole programs 
of training and, indeed, of redefining the whole pur- 
pose of the training program. As the detailed history 
of this war is published, the thoughtful reader will 
see that here, as never before, psychologists have 
progressed from an original attack on the neat and 
simple to a later and more prolonged concern with 
the militarily important and methodologically com- 
plex. It is the speaker’s conviction that this will 
ultimately be regarded by our profession as the most 
significant development of the war for the future of 
psychology. | 

It is of the greatest importance that the lessons of 
the war shall not be lost. It is of the greatest impor- 
tance that attitudes and techniques which proved to 
have real practical significance in attacking the pri- 
marily destructive social problems of the war shall be 
carried over for attacks on the primarily constructive 
social problems of peacetime. Yet this will be ac- 
complished only if psychologists in general recognize 
how they have achieved their present military status 
and if they recognize why they must transfer their 
efforts and their zeal to the attack upon common social 
problems. 

To this end, careful note must be made of one 
significant motivating influence of the wartime period. 
In the main, psychologists were not permitted to 
remain in their laboratories, or to work upon military 
problems in the comfortable isolation of their own 
campuses. Characteristically, they were transported 
bodily to the military establishment and compelled to 
live in day-to-day contact with military folk and mili- 
tary problems. As they sweated out tours of duty, 
they began to work upon certain problems—in a very 


Scanning Science— 


At the August meeting of the German Society of 
Anthropology, at Cassel, the opening address was by 
Dr. Waldeyer, of Berlin, on “the somatic differences 
of the two sexes.” Its aim was particularly to bring 
out the contrasts between woman and man, with the 
purpose of applying the results to the education and 
“sphere” of woman. He argued that since a wide col- 
lation of measurements and statistics proves that she 
has a smaller brain, has less physical strength, pre- 
serves more traits of infancy and childhood in adult 
life, and has practically in all times and places held 
a position inferior to the man, that in our schemes of 
social improvemerit these undeniable facts should be 
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large number of cases—simply because the probley fi 
forced themselves on their attention, day after dy 
Their problems, if you please, arose from the pe | 
sistent demands of the environment rather than fr) 
the pressure of some systematic conviction or profaft 
sional nicety. You will readily understand that te 
voice of the military environment became audible kfm 
cause the trained investigators were there in the nije’ 
tary environment itself. If they had remained if 
their laboratories and in their studies, the voice of th . 
military environment would have been, at best, muti 
and not improbably distorted beyond recognition, fF 


You have heard my thesis. I advance it with ifr 
greatest humility, not as a revelation of some nov : 
truth but as an effort to formulate what everyoume 
here must surely realize. You may well ask why |e 
bother to state the thesis at such length, if everyoypa 
recognizes its existence. It is advanced as the formim 
lation of one hypothesis which may serve to stimulus 
some proportion of this group to think beyond ti™ 
hypothesis itseif toward the solution of a basic pry 
lem. If such thinking should serve to negate thy 
hypothesis I have advanced, well and good. The fugy 
of the hypothesis is of infinitely less importance thay 
that clear thinking should be done by those who a : 
charged with socially significant researches. The wpe 
has given the profession of psychology its greatuh@ 
forward impetus toward the achievement of a plug 
of importance at those council tables where the futueq 
of mankind may well be decided. It is by the thinking y 
of such folk as you who are assembled here that if 
effectiveness of these later councils will be determined} 
May you think well! . 


respected. The efforts of social democrats and soci® 
leaders to establish entire equality between the 1% 
sexes and to throw open to woman all the avenues! 
activity enjoyed by man, he intimates, are mistakafy 
and will prove failures; and quotes with approval 4 
opinion of Bartels, who maintains that the educatiay 
physical and mental, of woman, however high it mi ; 
be, should be always aimed to fit her for the duties #@ 
the family circle only. This conclusion will not @ 
the least acceptable to the “advanced” women of ia 
day, nor to those sociologists who see in womaly® 
present condition, not the model of the future, bu! . 
survival from a barbaric past. 


—3 January 18% | 
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n frog HE NEW SCIENCE BILL which was intro- 


duced into the Senate on 21 December 1945 
rat th : was briefly analyzed in last week’s issue (Sci- 


ble be : once, 1946, 103, 10-11). Using S. 1297 (the original 
e mil { Kilgore Bill) as little more than a point of departure, 
ned i : S 1720 evolved from the October hearings sponsored 
of th Spy Senators Magnuson, Kilgore, and Fulbright. In 
mutt ithe belief that the importance of the legislation re- 
a Myuires scientists to be familiar with the details of the 


Bill, the full text follows: 


ith the 
e nov! In the Senate of the United States 
eryoume 79th CONGRESS, 1st Session, 21 December 1945 


a : Mr. Kilgore (for himself, Mr. Johnson of Colorado, 
forme Pepper, Mr. Fulbright, and Mr. Saltonstall) intro- 
‘mull uced the following bill, which was read twice and 
eferred to the Committee on Military Affairs: 
fs A bill to promote the progress of science and the 
¢ pra Mseful arts, to secure the national defense, to advance 
“A ‘ he national health and welfare, and for other pur- 
poses. 
ce tha [em Be it enacted by the Senate and House of Repre- 


vho an E entatives of the United States of America in Congress 


he WME ssembled, That this Act may be cited as the “National 
rreates 


Mpcience Foundation Act of 1945.” 
a 


futur DECLARATION OF PoLicy 
hinkings 


‘a Sec.2. The Congress hereby finds that a full de- 
hat tig elopment and application of the Nation’s scientific 
@nd technical resources is essential for the national 
a efense, national prosperity, and the national health 


H}xd welfare. The Congress declares it to be the pur- | 


/wpose of this Act among other things to provide sup- 
ort for scientific research and scientific development, 
S0ce i enable young men and women of ability to receive 
the HE MBeientific training, to promote the conservation and use 
nues fem the natural resources of the Nation, to correlate the 
istake Mrientific research and development programs of the 
oval @veral Government agencies, to achieve a full dis- 
@nination of scientific information to the public, and 
7 ut mi foster the interchange of scientific information in 
utles Gis country and abroad. The Congress further finds 
ot be Dee °ssential for these purposes to create a central scien- 
| of ‘| fie agency within the Federal Government. 
vomalie Seo. 3. (a) There is hereby established an inde- 
2, bull eeendent agency of the Federal Government to be 
Own as the National Science Foundation (herein- 
ter referred to as the “Foundation”), and adminis- 
a red by an Administrator (hereinafter referred to as 
: : pe “Administrator” ) who shall be appointed by the 
q j esident, by and with the advice and consent of the 
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S. 1720 


Senate, and shall receive compensation at the rate of 
$15,000 per annum. The President shall appoint a 
Deputy Administrator, who shall perform the fune- 
tions of the Administrator during his absence or when 
there is a vacancy in the office of the Administrator, 
and shall perform such:other duties as may be dele- 
gated to him by the Administrator. The Deputy 
Administrator shall receive compensation at the rate 
of $12,000 per annum. 

(b) There shall be within the Foundation a Divi- 
sion of Mathematical and Physical Sciences, a Divi- 
sion of Biological Seiences, a Division of Social Sei- 
ences, a Division of Health and Medical Sciences, a 
Division of National Defense, a Division of Engineer- 
ing and Technology, a Division of Scientific Person- 
nel and Education, a Division of Publications and 
Information, and such additional divisions, not to 
exceed three in number, as the Administrator may 
from time to time establish. The functions of each 
division shall be prescribed by the Administrator. 
Each division shall be headed by a Director, who shall 
be appointed by the Administrator and shall receive 
compensation at the rate of $12,000 per annum. 

(c) Exeept as provided in section 4, the Adminis- 
trator shall appoint and fix the compensation of such 
personnel as he may deem necessary to carry out the 
provisions of this Act. Such appointments shall be. 
made and such compensation shall be fixed in accord- 
ance with the provisions of the civil-service laws and 
regulations and the Classification Act of 1923, as 
amended, except that, when deemed necessary iy sci- 
entific, technical, and professional personnel may be 
employed without regard to the civil-service laws, and 
their compensation fixed without regard to the Classi- 
fication Act of 1923, as amended. | 


NATIONAL SCIENCE BoAarRD AND DIVISIONAL 
ScIENTIFIC COMMITTEES 


Sec. 4. (a) The Administrator, in exercising his 
authority under this Act, shall consult and advise with 
a National Science Board (hereinafter referred to as 
the “Board”) and, through the Directors of the several 
divisions, with divisional scientific committees, on all 
matters of major policy or program or budget. The 
Board shall consist of nine members appointed by the 
President, by and with the advice and consent of the 
Senate, from among persons who are especially quali- 
fied to promote the broad objectives of this Act, plus 
the chairman of the several divisional scientific com- 
mittees. The scientific committee for each division, . 
except the Division of National Defense, shall consist 
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of not less than five and not more than fifteen mem- 
bers appointed by the Administrator, with the ap- 
proval of the Board, except that the initial members 
‘of each divisional scientific committee shall be ap- 
pointed by the Administrator with the approval of 
the nine Board members appointed by the President. 

The scientific committee for the Division of National 
Defense shall consist of not more than forty persons, 
of whom at least half shall be civilians appointed by 
the Administrator, and the remaining members shall 
be divided equally between such chiefs of services or 
divisions of the War Department and such chiefs of 
bureaus and offices of the Navy Department as the 
Secretary of War and the Secretary of the Navy, re- 
spectively, may from time to time designate, There 
shall be within the divisional scientifie committee for 
the Division of National Defense a nine-man executive 
committee consisting of the chairmen of the divisional 
scientific committee, as chairman; four civilian mem- 
bers elected annually by the civilian members of the 
divisional scientific committee, together with two 
Army officers and two naval officers, one of each of 
whom should be charged in their respective Depart- 
ments with the coordination of research, designated by 
the Secretary of War and the Secretary of the Navy, 
respectively. 

Every effort shall be made to assure that each divi- 
sional scientific committee is representative of the 
major scientific interests and functions of its division. 
Members of the Board appointed by the President and 
members of the divisional scientific committees ap- 
pointed by the Administrator shall serve for three- 
year terms, except that (1) at least one-third of such 
members originally appointed shall be appointed for 
one-year terms, and at least another third for two- 
year terms, and (2) any member appointed to fill a 
vacancy occurring prior to the expiration of the term 
of his predecessor shall be appointed for the remain- 
der of such term. 

No person who has served as a member of the 
Board or any divisional scientific committee shall be 
eligible again to serve as a member of the same group 
until the expiration of three years after his term has 
expired, except that a member appointed for a term 
of less than three years may be appointed for a suc- 
ceeding three-year term. 

(b) The-Board and each divisional scientific com- 
mittee shall annually elect its own chairman from 
among its own members, and shall deivse its own rules 
of procedure. The Board and each such committee 
shall meet at the call of its own chairman or at such 
times as may be fixed by itself, but in no event less 
frequently than once each month. 

The Board shall appoint and prescribe the duties 
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. scientific committees may deem necessary to 


Vol. 103, No. 2663 : Jam 
of an executive secretary of its own selection. Th, : whil 
executive secretary, together with such clerical an; i such 
professional assistance as may be determined by th fem (f 
Board to be necessary, shall assist the Board in carry. i scien 
ing out its functions as deseribed in this Act. - fof th 

(c) The Board shall continuously survey the actiy,. 


ties and management of the Foundation, and shal ; polit 


periodically evaluate the achievements of the Found,. deme 


tion in accomplishing the objectives of this Act. Kad ' w 
divisional scientific committee shall survey contin. pe th 
ously the scientific field which it encompasses, shal a 
undertake to determine the specifie scientific needs of ¢g 
such field, and shall evaluate proposed programs anif 
projects. The Board and each such committee shall f 
upon its own initiative or upon request by the Aié. i 
ministrator, make appropriate recommendations anife 
reports relating to its duties and findings. The Boarj 
and each such committee shall have full access to al™ 
information in the possession of the Foundation. FF 
(d) The Board may, whenever it deems necessary, : 
make such recommendations to the President and thie 
Congress as in its opinion will further the objective q 
of this Act. The Administrator shall, whenever re§@ . 
quested by the Board or any divisional scientific comfy 
mittee, publish and disseminate widely any recommen 
dations or reports prepared by the Board or sudf 
committee. The Administrator shall render an annul 
report to the President and the Congress, summarizin§y 
the activities of. the Foundation, together with sudf™ 
recommendations as he may deem appropriate. Thi. 
annual report shall include such independent recov f9 
mendations concerning the budget, the organization 
and the management of the Foundation, and sud a 
other recommendations as the Board and the divisionl— : 


effectuate the purposes of this Act. The annual rf@ 
port shall include whatever dissenting opinions mij—q 
be submitted for that purpose by individual membef™ 
of the Board or the divisional scientific committees. 

(e) Members of the Board and of the division}. 
scientific committees shall receive compensation at thf 
rate of $50 for each day engaged in the business (f@ 
the Foundation, and shall be reimbursed for thay 
necessary travel and other expenses incurred in tif | 
work of the Board or of any such committee. Persolif 
holding other offices in the executive branch of t 
Federal Government may serve as members of t@ 
Board or any divisional scientific committee, but 
shall not receive remuneration for their services 
such members during any period for which they ™ 
ceive compensation for their services in such othi@ 
offices, nor shall they act in an official capacity {af q 
the Government agency by which they are employ*)@ 
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while they are serving as members of the Board or 
committee. 

= (f) Members of the Board and of any divisional 
scientific committee established under the provisions 
of this Act, and any other officers or employees of the 
Foundation, shall be chosen without regard to their 
political affiliations and solely on the basis of their 
demonstrated capacity to carry out the purposes of 
: the Foundation and their fitness to perform the duties 
their office. 

(g) The Administrator may create such specialized 
Peadditional advisory committees or employ the services 
* of part-time advisory personnel as he may deem nec- 
MHessary to better effectuate the objectives of this Act. 
‘B@Persons so engaged shall be reimbursed for their 
‘B@necessary travel and other expenses incurred in the 
“work of the Foundation. Such persons may be non- 
| ompensated or may receive compensation at the rate 
Snot to exceed $50 for each day of service. Any person 
Hserving only in an advisory capacity pursuant to this 


including the members of the National Science 
id the MBoard and of the Divisional Scientific Committees, 
chive ae ay serve as such without regard to the provisions 
er re 


Mof sections 109 and 113 of the Criminal Code (18 


COMME S.C., sees. 198 and 203) or section 19 (e) of the 
Contract Settlement Act of 1944, except insofar as 

Sud sections may under certain conditions prohibit 
nou 


ny such person from receiving compensation in re- 
pect of any particular matter which directly involves 
he Foundation or in which the Foundation is directly 
Mnterested; but nothing in this Act shall be construed 
4 7 o modify, impair, or restrict the application of sec- 
a8 1 ion 41 of the Criminal Code with respect to any such 
berson. 
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bette fim Support oF RESEARCH AND DEVELOPMENT 


al 1 Sec. 5. (a) The Administrator is authorized to 


into contracts or other arrangements pursuant 
mbe a © which he will finance, in whole or in part, or other- 
support, research and development activities to 


Sion Ee carried on by other Government agencies or by 


at thi Mther organizations. 


ess (E@ (b) Of the funds appropriated to the Foundation 
theWind expended by it for research and development ac- 
in tHEMBvities, not less than 15 per centum shall be expended 
erst aor research and development in each of the following 
of tHMelds: (1) National defense and (2) health and the 
of sciences. 
t they i (c) Of the funds appropriated to the Foundation 
ces Spr research and development activities (excluding 
ey "i bnds expressly appropriated for national defense), 
othe} @t less than 25 per centum shall be apportioned 
ty inf @p.ong the States as follows: Two-fifths shall be ap- 
ploy mportioned among the States in equal shares, and the 
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remainder shall be apportioned among the States 
in the proportion that their respective populations 
bear to the population of all the States, determined 
according to the last preceding decennial census; and 
the amounts so apportioned to each State shall be ex- 
pended by the Administrator only for carrying on 
research and development activities in the facilities of 
tax-supported colleges and universities, including the 
land-grant colleges, within such State. In making 
contracts or other financial agreements pursuant to 

this provision, the Administrator shall, consistent with — 
such general program as he may establish in order 
to carry out the objectives and provisions of this Act, 
give each individual institution the widest latitude in 
its choice of individual research and development 
projects. For purposes of this section the term 
“State” includes Alaska, Hawaii, and Puerto Rico. 
Of the funds appropriated to the Foundation for re- 
search and development activities (excluding funds 
expressly appropriated for national defense), an ad- 
ditional per centum of not less than 25 shall be ex- 
pended in the facilities of nonprofit organizations 
without regard to the above limitations relating to 
State quotas or the tax-supported character of the 
organization. In meeting the requirements of this 
subsection, the Administrator may take into account 
whatever funds may be expended by the Foundation 
for facilities to be operated by the land-grant, tax- 
supported, or other nonprofit organizations, even 
though the title or ownership rights of such facilities 
remain with the United States. 

(d) The activities of the Foundation shall be con- 
strued as supplementing and not superseding, curtail- 
ing, or limiting any of the functions or activities of 
other Government agencies authorized to engage in 
scientific research and development. Funds allocated 
by the Administrator to other Government agencies 
shall be utilized for projects approved by: the Ad- 
ministrator and undertaken on behalf of the Founda- 
tion, and shall be in addition to, and not in lieu of, 
funds regularly appropriated to such other Govern- 
ment agencies. 

(e) In all research and development activities fi- 
nanced or otherwise supported by the Foundation, the 
Administrator shall make every effort to eliminate re- 
straints upon the free expression of scientific views 
and to insure full freedom in the exercise of creative 
talents, in the development of new ideas and in the 
methods of research. Any person engaged in such 
research and development activities shall not be pre- 
cluded from discussing, writing, or publishing his 
own findings and conclusions irrespective of such other 
arrangements for publication and dissemination as 
may be made by the Administrator. 
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SCHOLARSHIPS AND FELLOWSHIPS 


Sec. 6. The Administrator is authorized to award 
scholarships and fellowships to persons for scientific 
study or scientific work at nonprofit institutions of 
higher education, or other institutions, selected by the 
recipient of such aid, for such periods as the Ad- 


ministrator may determine, in the United States or in 


foreign countries. Persons shall be selected for such 
scholarships and fellowships solely on the basis of 
aptitude, within the limits of such State quotas as may 
be established to insure an equitable selection of such 
persons from among the States. Persons selected for 
such scholarships and fellowships may include em- 
ployees of the Federal Government and such employ- 
ees selected and detailed for scientific study or train- 
ing shall not lose their individual status or seniority 
ratings for reason of absence from regularly assigned 
duties during the course of such study or training. 


REGISTER OF SCIENTIFIC PERSONNEL 


Sec. 7. The Administrator shall maintain a regis- 
ter of scientific and technical personnel and in other 
ways provide a central clearinghouse for information 
concerning all scientific and technical personnel in the 
United States and its possessions. No individual shall 
be listed in such register without his consent. 


UsrE AND DISSEMINATION OF RESEARCH FINDINGS 


Sec. 8. (a) The Administrator shall make and 
maintain an inventory ‘of all current federally fi- 
nanced research and development projects. In co- 
operation with the Commissioner of Patents, the Ad- 
ministrator shall establish a central register of all 
inventions, discoveries, patents, patent rights, and 
findings, including references to related data, in which 
the United States or any agency thereof has any right, 
title, or interest, or which pursuant to this section have 
been freely dedicated to the public. The Administra- 
tor shall record, collect, edit, index, publish, and dis- 
seminate significant data on all inventions and dis- 
coveries and other findings produced in the course of 
federally financed research and development activities, 
or arrange with other Government agencies for such 
recording, collecting, editing, indexing, publishing, 
and dissemination. In consultation and collaboration 
with the Library of Congress and other Government 
agencies, the Administrator shall take such steps as he 
may deem necessary to make such information and 
other available significant scientific and technical infor- 
mation accessible to the public, including the prepara- 
tion and distribution of periodic catalogs, inventories, 
abstracts, translations, bibliographies, and microfilm 
reproductions, of research and development projects, 


Vol. 103, No. 


contracts, reports, and publications. In the public, — 
tion of such information, the Administrator may yt. 
lize private publishing facilities to the extent that 
deems necessary or desirable, without regard to th 
provisions of section 87 of the Act of January 1) f 
1895 (28 Stat. 622), and section 11 of the Act ¢ 
March 1, 1919 (40 Stat. 1270) (U.S. C., title 44, se. 
111). 
(b) Each contract for federally financed researhf¥ 
or development entered into between any Governmen§ 
agency and any organization shall provide that sudf 4 
organization will make available to such agency fi 
data on all inventions, discoveries, patents, patent 
rights, processes, and findings produced in the coury 
of such research or development, including such nf¥ 
ports with respect thereto as may be required by sudf 
agency. Each Government agency, upon the requet§ 
of the Administrator, shall make available to hin 
such data and such reports with respect to researdhy 
and development activities financed by such agency 4 


as may be necessary for the purposes of subsection 


(3) 
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(c) Except as provided in subsection (d) 
all rights in inventions, discoveries, or patents now « 


hereafter owned by or vested in the United States aff}: 


any Government agency shall be freely dedicated tif } 
the public, and any invention, discovery, patent, pateif 
right, or finding hereafter produced in the course ¢! ( 
federally financed research or development shall \ 
freely dedicated-to the public. 

(d) The head of any Government agency financim 
by contract, or otherwise administering, federally i 
nanced research and development activities (includiy 
the Administrator in the case of the Foundation) may 
by stipulation in the contract or by other advant 
agreement with any organization (other than a no 


profit organization), provide for the retention by til We 


contractor or by the inventor, or by their assignees, (ff % 
such patent rights as the head of such agency deem} 
fair and equitable and consistent with the national # {4 
terest: Provided, That— 


(1) such retention is in a field specified in the contrat 
and as to which field the head of such Government agett 
has made a formal finding, prior te entering into such ci 
tract or other advance agreement tiat such field has be# 
developed substantially as the result of earlier reseatl 
or development activities of the contractor which were") @ 
federally financed; or 4 

(2) a later finding is made, pursuant to such procedut 
as may be specified in the contract or other advance agtt 
ment, that the particular invention, discovery, patel 
patent right, process, or finding has been developed st ; 
stantially as the result of earlier research or developme! 4 
activities of the contractor which were not federd) 
financed; or 
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(3) the contractor or other recipient of financial as- 
stance from the Government for research and develop- 
Bent is currently contributing substantially to the cost 

the particular research and development project. 


| In making any stipulation in a contract or other 


Sead of the Government agency shall,'in determining 


What is deemed fair and equitable and in the national 
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Mtercst, be guided by the following principles: (1) 
What the Government’s interest is served best by mak- 
ing fully available to all users at the lowest possible 
@harge any invention, discovery, or finding which may 
Mesult from such federally financed research or de- 
Pelopment; (2) that whenever there are two or more 
#.cilities of comparable suitability available to meet 
ihe Government’s needs, the facility which requires 
Bo retention or least retention of commercial rights 
Dursuant to this subsection shall be selected. Any 
@ontract or advance agreement made pursuant to this 
FGubsection shall in every case provide for at least an 
revocable, nonexclusive, royalty-free license for gov- 
ee purposes to the United States under all 
ventions, discoveries, patents, or findings produced 
m® the course of the research and development con- 
Bacted for. 
= (e) The head of each Government agency shall 


Dake a quarterly report to the President and to the 
Hongress concerning contracts containing the pro- 
Bsions authorized by subsection (d), and shall include 
§ list of all contracts containing such a provision en- 
@red into by such agency during the preceding 
Guarter, the reasons supporting the approval of such 
Provision in each case, the amount of Federal funds 
kpended or to be expended under each contract con- 
Bining such a provision, the name of the organization 
ceiving the contract, and the general nature of the 
Patent rights reserved for private use in each such 
Soutract. 

» ({) Notwithstanding any other provision of this 
Act, the President, or any person designated for that 
Purpose by him, may exempt from the provisions of 
is Act relating to dedication to the public, publica- 
Hon, or dissemination, any scientific or technical in- 
#rmation, data, patents, invention, or discoveries 
roduced in the course of federally financed research 
development, if and so long as the President or 
@ch designated person determines that such exemp- 
Mn is essential in the interest of national security. 


NTERNATIONAL DEVELOPMENT OF SCIENCE AND INTER- 
. NATIONAL EXCHANGE OF SCIENTIFIC AND 
TECHNICAL INFORMATION 


| Ske. 9. (a) The Administrator is hereby author- 
‘ ed with the approval of and through the Department 
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of State to conclude agreements with foreign govern- 
ments or agencies thereof relating to the exchange of 
scientific and technical information to facilitate the 
maximum acquisi‘ion, dissemination, and use thereof. 
The Administrator may, whenever he deems it neees- 
sary to promote the objectives of this Act, defray the 
expenses of representatives of Government agencies 
and other organizations to accredit international sei- 
entific congresses and meetings. 

(b) The Administrator is hereby authorized, with 
the approval of and through the Department of 
State, to cooperate in any international research or 
development activities consistent with the purposes or 
provisions of this Act and to allocate and expend for 
such international research activities, such sums, 
within the limit of appropriated funds, as the Ad- 
ministrator may deem desirable. 


INTERDEPARTMENTAL COORDINATION 


Sec. 10. (a) There is hereby established an Inter- 
departmental Committee on Science, to consist of the 
Administrator, as Chairman, and the heads (or their 
designees) of such Government agencies engaged in or 
concerned with the support of scientific activity to a 
substantial degree as the President may from time to 
time determine. The Interdepartmental Committee 
shall meet whenever the Chairman so determines, but 
not less than once a month. 

(b) The Interdepartmental Committee shall advise 
and assist the Administrator in gathering and corre- 
lating data relating to the scientific researeh and de- 
velopment activities of the Federal Government; shall 
study and evaluate such data in relation to the pro- 
gram of the Foundation and the scientific research 
and development programs of the other Government 
agencies; and shall make such recommendations to the 
Foundation and other Government agencies and to 
the President as in the opinion of the Committee will 
serve to aid in effectuating the objectives of this Act 
and other legislation providing for Federal support 
of scientific research and development. The Adminis- 
trator, in consultation with the Interdepartmental 
Committee, shall, from time to time, make recom- 
mendations to the President for the achievement of 
maximum effectiveness in the conduct of all federally 
financed research and development. 


MISCELLANEOUS 


Sec. 11. (a) To enable the Administrator to earry 
out his powers and duties, there is hereby authorized 
to be appropriated annually to the Foundation, out 
of any money in the Treasury not otherwise appropri- 
ated, such sums as may be necessary to earry out the 
provisions of this Act. The funds appropriated to the 
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Foundation, as herein authorized, and funds hereafter 
appropriated to any Government agency for scientific 
research or development, as herein defined, shall, if 
obligated during the fiseal year for which appropri- 
ated, or if reserved for a project expected to continue 
beyond the end of such year, remain available for ex- 
penditure for four years following the expiration of 
the fiscal year for which appropriated. After such a 
four-year period, the unexpended balances of appro- 
priations shall be carried to the surplus fund and 
covered into the Treasury. 

(b) The materials or equipment purchased by Fed- 
eral funds or furnished by the Federal Government 
in connection with research and development activi- 
ties shall be the property of the United States. The 
Administrator shall not, however, through the Foun- 
dation or its own employees, operate any laboratories, 
pilot plants, or other such scientifie or technical facili- 
ties which he may acquire. 

(c) In earrying out his functions under this Act, 
the Administrator is authorized— 


(1) to prescribe such rules and regulations as he deems 
necessary governing the manner of the operations of the 
Foundation and its organization and personnel; 

(2) to enter into contracts, or amendments or modifica- 
tions of contracts, without performance or other bonds, 
and without regard to section 3709 of the Revised Statutes 
(U. S. C., title 41, sec. 5) in the case of all contracts 
which relate to scientific research or development; 

(3) to make advance, progress, and other payments 
which relate to scientific research or development without 
regard to the provisions of section 3648 of the Revised 
Statutes (U.S. C., title 31, see. 529) ; 

(4) to aequire by purchase, or otherwise, hold and dis- 
pose of by sale, lease, loan, or otherwise, real and personal 
property of all kinds necessary for, or resulting from, 
scientific research or development ; 

(5) to prescribe, with the approval of the Comptroller 
General of the United States, the extent to which vouchers 
for funds expended under contracts for scientific research 
and development shall be subject to itemization or sub- 
stantiation prior to payment, without regard to the limita- 
tions of other laws relating to the expenditure of public 
funds and accounting thereof. 


(d) The following statutes, limiting the character 


and distribution of Government publications, atten- 
dance at scientific and professional conferences by 
Government employees, the purchase of literature by 
Government agencies, and related matters, shall not 
apply to the Foundation or, insofar as funds allotted 
by the Foundation may be used by any Government 
agency, to the use of such funds by any such agency: 
That cause of section 61 of the Act of January 12, 


1895 (28 Stat. 601, 610; 44 U.S. C., see. 71) reading ff | 


“but only one copy of any document shall be sold, 
the same person, excepting libraries or schools } 
which additional copies are desired for separate ds 
partments thereof, and Members of Congress”; gy, 
tion 92 of the Act of January 12, 1895 (28 Stat. 6ij 
623), as amended by section 8 of the Act of Augy 
23, 1912 (37 Stat. 360, 414; 44 U. S. C., see. 95) 


section 87 of the Act of January 12, 1895 (28 Stuff 
601, 622), as amended by the second proviso of sectig it? 


11 of the Act of March 1, 1919 (40 Stat. 1213, 127 
44 U. S. C., see. 111); that part of section 1 of th 
Act of March 3, 1905 (33 Stat. 1156, 1213), which; 
codified as Forty-fourth United States Code, sectig 


118; section 94 of the Act of January 12, 1895 (} ? 
Stat. 601, 623; 44 U. S. C., sec. 219); that part (ie 
section 1 of the Act of March 3, 1905 (33 Stat. 12u8 


1249), which is codified as Forty-fourth United Stats 


Code, section 219a; the first proviso of section 11 (04 


the Act of March 1, 1919 (40 Stat. 1213, 1270); 


tion 8 of the Act of June 26, 1912 (37 Stat. 139, 13% 


5 U.S. C., see. 83); section 192 of the Revised Sta 
utes, as amended (5 U. S. C. 102); and section 17 
of the Revised Statutes (5 U. 8. C. 102). 


DEFINITIONS 


Sec. 12. As used in this Act— 


(a) “Research and development” means theoretic 
analysis, exploration, and experimentation in any fy 
of science (including but not limited te the mathemati 
eal, physical, biological, medical, and social science 
and the extension of investigative findings and theors 
of a scientific or technical nature into practical app: 
cation, ineluding the experimental production and t 
ing of models and processes. 


(b) “Federally financed research and developmag : 


means research and development financed in whole' 
in part from funds designated for research and det 
opment by the Federal Government under a contri 
grant, or other form of financial assistance. 

(c) “Government agency” includes departmel} 
independent agencies and commissions, corporatits 
and other instrumentalities of the Federal Govely 
ment. 

(d) “Organizations” includes State and local 9 
ernment agencies, corporations, partnerships, ™ 
profit institutions, and individuals. 

(e) “Scholarships and fellowships” means stipe 
covering tuition and other fees, and such living, tr 
and other expenses as the Administrator may deé 


mine. 
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263 
ading Committee for a National Science Foundation 
sold | The text of a statement prepared by the Committee nology; M. Demerac, Carnegie Institution, Cold Spring 


ols him or a National Science Foundation appeared in these 
ite lumns last week (Science, 1946, 103, 11). The fol- 


» Sowing list of names constituting the original signers 


at. 6 % now available from the Committee, whose address 


Augie Room 170, Hotel Astor, New York City: 

c. 95) 

8 Stuf C. A. Adams, engineer, E. G. Budd Manufacturing Com- 
© Stee ny, Philadelphia; Charles C. Adams, New York State 
Sectinf yseum, Albany; C. R. Adams, professor of mathematics, 


, 127 rown University; T. Addis, professor of medicine, Stan- 
‘Bord Medical School, California; Harold L. Alden, Le- 
of til der McCormick Observatory, University of Virginia; 
vhich Mvilliam Phelps Allis, professor of mathematical physics, 
sectinfammfassachusetts Institute of Technology; I. Amdur, De- 
Bi@artment of Chemistry, Massachusetts Institute of Tech- 
395 (ee ology; Thomas F. Anderson, Johnson Foundation, Uni- 
part i@mersity of Pennsylvania; Donald H. Andrews, professor 
t. 2 chemistry, Johns Hopkins University ; Robert C. 
ngell, Department of Sociology, University of Michigan; 
1 StalPrank Aydelotte, Institute for Advanced Study, Prince- 
n li¢ n, New Jersey. 


a Wight Bakke, Institute of Human Relations, Yale 
Bniversity ; C. Canby Balderston, Wharton School of Fi- 
Hance and Commerce, University of Pennsylvania; Ed- 
3 Bartow, emeritus professor of chemistry, State 
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on 17 wuiversity of Iowa; Charles H. Behre, Jr., professor of 
Beology, Columbia University; Raphael A. Bendove, Co- 
Bmbia University Medical School; Ruth Benedict, pro- 

ssor of anthropology, Columbia University; Wendell C. 
nnett, professor of archaeology, Yale University; 


iarles P. Berkey, emeritus professor of geology, Colum- 
a University; Gordon W. Blackwell, Department of 
a ciology, North Carolina; David P. Boder, professor of 
corel Mychology, Institute of Technology, Chicago; H. Dean 
any @aker, Pupin Physics Laboratory, Columbia University; 
themaf @ Lloyd Bohn, professor of physics, Temple University ; 
; tt J. Bok, Harvard Observatory; Edison L. Bowers, 
Mepartment of Economics, Ohio State University; Ernest 
| theorfi'all- Burgess, professor of sociology, University of Chi- 
al apy 0; H. T. Briscoe, professor of chemistry, Indiana Uni- 
: ata rsity; Allan M. Butler, Harvard Medical School. 
Walter G. Cady, professor eof physics, Wesleyan Uni- 
@rsity; Frank K. Cameron, professor of chemistry, Uni- 
lopmel i sity of North Carolina; Leon Campbell, Harvard 
ane mpservatory ; Robert C. Challman, Division of Research, 
@rwich State Hospital; W. Edward Chamberlain, De- 
nd deve @artment of Radiology, Temple University; Robert Cham- 
contrifeme’, professor of biology, New York University; Agnes 
wease, Smithsonian Institution, Washington, D. C.; E. 
ittenden, professor of mathematics, State University 
artmel lowa; Richard G. Clarke, professor of chemistry, Wes- 
ratio” University; Charles H. Colvin, aeronautical engi- 
: pr, 320 Central Park West, New York City; Edward 
Gove ae Conklin, professor of zoology, Princeton University ; 
Llewellyn Cooke, Hay-Adams House, Washington, 
| oe C.5 John M. Cooper, professor of anthropology, Cath- 
Oca! University; Leonard 8S. Cottrell, Jr., Chairman, De- 
ips, of Sociology and Anthropology, Cornell Uni- 
!'y; Richard Courant, professor of mathematics, New 
_ Samerk University; E. V. Cowdry, professor of anatomy, 
3 eshington University Medical School; R. Tracy Craw- 
ng, trate’, professor of astronomy, University of California; 
ay dem try Curtis, Dean of Engineering, University of Mis- 


me"; Howard J. Curtis, Monsanto Chemical Company, 
@xville, Tennessee. 


P 0 M. Davidoff, Chief, Department of Surgery, Jewish 


mspital, Brooklyn; Kenneth S. M. Davidson, Director, 
<"mental Towing Tank, Stevens Institute of Tech- 


Harbor, New York; Dr. Moses Diamond, embryologist, 
Columbia Dental School; Theodore Dobzhansky, professor 
of zoology, Columbia University; John Dollard, research 
associate, Institute of Human Relations, Yale University ; 
L. C. Dunn, Department of Zoology, Columbia University ; 
John R. Dunning, professor of physics, Columbia Uni- 
versity. 

A. Einstein, Institute for Advanced Study, Princeton, 
New Jersey; Robert Elman, professor of surgery, Wash- 
ington University Medical School. 


Kasimir Fajans, professor of chemistry, University of 
Michigan; I. Fankuchen, professor of physics, Brooklyn 
Polytechnic Institute; Marie Farnsworth, chemist, Metal 
and Thermit Corporation, Rahway, New Jersey; George 
E. Farrar, Jr., Temple University Medical School; Enrico 
Fermi, ‘professor of physics, Nuclear Institute, University 
of Chicago; E. D. Friedman, 1192 Park Avenue, New 
York City. 

A. L. Garbat, attending physician, Lenox Hill Hospital, 
New York City; Frederick J. Gaudet, Veterans Adminis- 
tration Guidance Center, Stevens Institute of Technology ; 
John M. Gaus, professor of political science, University 
of Wisconsin; Samuel Gelfan, physiologist, 80 Haven 
Avenue, New York City; R. W. Gerard, professor ef 
physiology, University of Chicago; James Gilhuly, profes- 
sor of geology, University of California at Los Angeles; 
Clarence H. Graham, professor of psychology, Columbia 
University; David M. Grayzel, pathologist, Jewish Hos- 
pital, Brooklyn; Harry Grundfest, Columbia University 
Medical School; Ralph H. Gundlach, professor of psy- 
chology, University of Washington; R. G. Gustavson, 
Vice-president, University of Chicago. 


Danforth R. Hale, RCA Manufacturing Company, Har- 
rison, New Jersey; Calvin 8. Hall, professor of psychol- 
ogy, Western Reserve University; Robert B. Hall, pro- 
fessor of geography, University of Michigan; A. Irving 
Hallowell, professor of anthropology, Northwestern Uni- 
versity; H. B. Hass, professor of chemistry, Purdue 
University; Ernst Hauser, professor of chemistry, Massa- 
chusetts Institute of Technology; Michael Heidelberger, 
Columbia University Medical School; C. Judson Herrick, 
professor of neurology, University of Chicago; Melville 
J. Herskovits, professor of anthropology, Northwestern 
University; Max Hertzman, professor of psychology, Col- 
lege of the City of New York; Joel H. Hildebrand, pro- 
fessor of chemistry, University of California; John Hill, 
Assistant Curator, American Museum of Natural History, 
New York City; T. R. Hogness, professor of chemistry, 
University of Chicago; Pryns Hopkins, Claremont College, 
Pasadena, California; Harold Hotelling, professor of 
economics, Columbia University; Maurice L. Huggins, 
research chemist, Eastman Kodak Company, Rochester, 
New York; W. 8. Hunter, professor of psychology, Brown 
University ; Harold Thomas Hyman, Monmouth Memorial 
Hospital, Long Branch, New Jersey. 


Herbert R. Isenburger, Department of Physics, Colum- 
bia Uuiversity. 


Preston E. James, professor of geography, University 
of Michigan; T. Duckett Jones, Harvard Medical School; 
Warren C. Johnson, professor of chemistry, University of 
Chicago. 


John S. Karling, professor of botany, Columbia Uni- 
versity; Joseph H. Keenan, professor of mechanical 
engineering, Massachusetts Institute of Technology; 
Foster Kennedy, professor of neurology, Cornell Medical 
College; Frederick G. Keyes, professor of chemistry, 
Massachusetts Institue of Technology; Paul Kirkpatrick, 
professor of physics, Stanford University; Morris Kline, 
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News and Notes 


Dr. Doncaster G. Humm has been elected president 
of the Southern California Academy of Criminology, 
an organization founded about twenty-five years ago 
by August Vollmer. 


Dr. G. W. Fox, professor of physies at Iowa State 
College, has been named technical adviser to Gen. 


Douglas MacArthur and probably will spend about. 


three months in Japan. Dr. Fox, working with one 
other scientist, will advise Gen. MacArthur as to 
which scientifie activities should be encouraged in 
Japan and which, if any, should be discouraged. 


Dr. H. E. Hayward has been appointed director of 
the U. S. Regional Salinity Laboratory, Riverside, 
California, succeeding Dr. O. C. Magistad, who re- 
signed to assume the direction of research for Libby, 
MeNeill, & Libby in Hawaii. Dr. Hayward has been 
associated with the Salinity Laboratory since 1939, 
working on the salt tolerance of agricultural crops 
and the effect of saline substrates on the entry of 
water into roots. 


Dr. Lloyd W. Morris, who recently returned to his 
post as professor of physies at Louisiana State Uni- 
versity after three years war research on radar and 
proximity fuses, delivered an address before the 
Louisiana State Chapter of the Society of the Sigma 
Xi on 20 November. His subject was: “Can Pure 
Seience Be Defended ?” 

Dr. Dexter French, research chemist at the Corn 
Products Refining Company, has been appointed re- 
search assistant professor of plant chemistry at Iowa 
State College. 

Major John F. Sandfort, who has been on leave 
from the Department of Mechanical Engineering, has 
returned to his duties at Iowa State College. 


Dr. C. Lee Huyck, formerly research chemist in 
charge of developing new products for the Wiliam 
S. Merrell Company, has recently joined the research 
staff of the Winthrop Chemical Company, Rensselaer, 
New York, in the capacity of senior pharmacist. 


Lt. Col. William Reiner-Deutsch, Sn. C., lately ex- 
ecutive officer of 191st General Hospital in Paris, has 
returned to the United States. 


Dr. Ernest B. Benger, general assistant manager of 
the Technical Division of the Rayon Department of 
the Du Pont Company, has been appointed manager 
of the division, sueceeding M. du Pont Lee, who was 
recently named general consultant in the Engineering 
Department, the company announced on 6 December 


1945. A. E. Buchanan, Jr., continues in his pregey 
capacity as assistant manager of the Technical Djjy, 
sion. 


Dr, Robert L. Pendleton, technical consultant in gj 
science for the Office of Foreign Agricultural Rel, 
tions, U. S. Department of Agriculture, has recent) 
returned to Washington after ten months study ‘ 


soils and land-use problems in Peru, Ecuador, thf 


Canal Zone, Nicaragua, El Salvador, and Guatema) 


Dr. Robert E. Allen, who recently obtained his Ph) 


Laboratories of The Wm. S. Merrell Company, Cinciy 


nati, Ohio. Dr. Allen has been carrying out researiiiy 
work in the field of chemistry for the Office of Scien. 


tifie Research and Development. 


Announcements 


Battelle Memorial Institute has announced that thi 
release of its laboratories and staff from critical wy S2°T* 


research is being accompanied by a gradual resum§ 


tion and expansion of its fundamental research. Thi 


type of research, which prior to the war always heiff 


a prominent place in Battelle’s activities, is sponsore 
by the Institute itself as a public service and proceet 
coneurrently with industrially-sponsored work. 

As in previous years, Battelle’s fundamental r 
search will be conducted both by members of the pe: 
manent staff and by specially-appointed research fe: 
lows. 
staff are now in progress in the fields of physi« 
metallurgy, welding, andeelectrochemistry. Researd 


fellows who have been appointed recently are cof 
ducting investigations in the fields of chemistry aiff 


electrochemistry. 


Battelle fellowships are designed for graduates 1 : 


the physical sciences who wish to pursue postgradus! 
work in preparation for careers in industrial and st 


entific research. By cooperative arrangement wil 


participating universities, the fellow pursues academiff 
work in a recognized graduate school and condut 


his research for his thesis in the laboratories of t 
Institute. The problems investigated by Battelle i 
lows are, of course, problems in fundamental scient 


A major fundamental research investigation undef 


taken by the Institute is the study of techniques it 
using the electron microscope in the examination © 
metallie and ceramic materials. A new RCA reseaté 
model electron microscope was installed recently i 
use in this connection. The program is a long-ralf 
one, having as its objective the revealing of intorlt 


Fundamental investigations by its permanaifl 
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) may be required for the full realization of the Insti- 


available for such studies. 
}many of the industrially-sponsored investigations at 


b ition which will widen the scope of usefulness of the 


electron microscope. 
According to Director Clyde Williams, several years 


tute’s fundamental research plans. Much will depend 
Fon the manpower and equipment which can be made 
He also pointed out that 


Battelle contribute directly to fundamental science. 
i This is particularly true in the ease of projects spon- 


vol j sored by research associations or groups of like in- 


' dustries banded together for the solution of problems 
basic to each industry. Quite often the solution to a 


) strictly technological problem involves the solution of 


 scientifie problems underlying it. 
arch 


| : The Pontifical Academy of Sciences has undertaken 


ito compile a general report of the scientific research 
work accomplished throughout the world from 1939 to 
the present day. The Academy appeals, therefore, to 
its own members and to such scientists as are qualified 
‘to assist, asking them for their collaboration in this 
project, which ought to be carried through in the 


P) shortest possible time if it is to attain the object 


view. 
| The general report will consist of a series of par- 
Fticular reports referring to one or more countries 
Sand will treat various branches of science, following 
}a distribution normally to be determined by the best- 
i known scientifie journals or reports as selected by the 
author. 
| Each report should comply with the following rules: 
}1) It should be concerned with publications issued 
jirom 1 January 1939 up to the time of the report; 
'2) it should be preceded by a synthetic presentation 
sof the situation of the scientific branch considered in 


[athe country or countries to which the study refers; 


#3) it should relate the most important results at- 


jtained; and 4) it should include a bibliography of as 
sf any works as possible, properly classified, even if 
'sthey do not refer to the researches described in the 


pgeneral part of the report. 

Arrangements are being made for shipment of the 
pmaterial to Vatican City through the Apostolie Dele- 
pgation in Washington, and men engaged in every field 
p°! scientific endeavor are asked not only to submit 
seports but also to send manuscripts and reprints of 
their publications, especially reviews, to Dr. Piero P. 
pF oa, Chicago Medical School, 710 South Woleott Ave- 
mue, Chicago, Illinois. 


| The Educational Committee of the National Bureau 
§°f Standards, in the course of its regular program of 
Beraduate instruction, announces the following courses 
por the present academic year: Electricity and Magne- 
@tism, Dr, Allen V. Astin; Differential Equations, Mr. 
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Samuel Levy; Petrographic Methods, Dr. Willard H. 
Parsons; and Advanced Physical Chemistry, Dr. Wal- 
ter J. Hamer. Each course comprises 60 lecture 
hours, and academic credit is given. 

In addition, the two following symposia of 60 hours 
each are being presented this year, attendance at 
which is not subject to the usual academic regulations: 
Physical Methods in Chemical Analysis, under the 
direction of Dr. G. G. Manov; Properties of High 
Polymers, under the direction of Dr. R. Simha. 

A number of active workers in the field from aca- 
demic institutions and industrial laboratories in the 
country are participating as lecturers, together with 
members of the Bureau staff. 


Paul Rosenberg Associates, consulting physicists, 
have announced the opening of offices in the Wool- 
worth Building in New York City. Work will be 
done in radar, ultrasonics, television, optics, nuclear 
physics, and general physics. The head of the con- 
sulting firm, Paul Rosenberg, who before the war 
was lecturer in physics at Columbia University, has 
just completed four years war work with the Radi- 
ation Laboratory of the National Defense Research 
Committee at the Massachusetts Institute of Tech- 
nology. 


Journal of the History of Medicine and Allied 
Sciences, a new Quarterly published by Henry Schu- 
man, 20 East 70th Street, New York 21, N. Y., ap- 
pears this month under the editorship of Dr. George 
Rosen. The Editorial Board, in addition to Dr. 
Rosen, consists of Drs. Erwin H. Ackerknecht, Max 
H. Fisch, John F. Fulton, and Josiah C. Trent, and 
is to be assisted by forty-three consulting editors, ap- 
proximately half of whom are located in various for- 
eign countries. 

The publisher states that the aims of the new 
Quarterly are: (1) to help medical men better under- 
stand daily tasks through a knowledge of the history 
of the medical past, and (2) to provide cultural stimu- 
lation and pleasurable moments for those to whom 
medical history is a hobby and a joy.” 

The cost of an annual subscription is $7.50 in the 
United States, Canada, and Latin America, $8.50 else- 
where. 


Conferences at the Hague are now taking place be- 
tween Netherlands educators and scientists and the 
members of a delegation from the United States, 
which includes professors from leading colleges and 
Government experts as well as six U. S. Army officers. 
The American visitors were officially received at Am- 
sterdam University by the Rector Magnifieus and 
Feike de Boer, mayor of Amsterdam. Additional 
meetings will be held in Utrecht, Rotterdam, and other 
cities. 
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Technical Papers 


Electrical Correlates of Peripheral Nerve 
Injury: A Preliminary Note! 


R. G. GRENELL and H. 8. Burr 
Yale University School of Medicine 


In 1936 Burr, Lane, and Nims (1) deseribed a new 
technic for the measurements of bioelectric phenomena. 
Their method was designed to discover whether or not 
living organisms possess potential differences, and, if 
so, to measure such differences independently of re- 
sistance changes and current flow. Further investiga- 
tion showed that the apparatus met the ideal require- 
ment, i.e. high input impedance (minimal current drain 
from the tissue), high stability, and high sensitivity. 
With this equipment available, the present experi- 
ments were undertaken to study potential differences 
of peripheral nerves (and of skin-surface areas) be- 
fore and after injury and during degeneration and 
regeneration. 

Three general types of experiments have been per- 
formed on rabbits and one on human eases, the sciatic 
nerve being used in all rabbit experiments and the 
ulnar nerve in the tests on human subjects: (1) direet 
measurements on peripheral nerve under various con- 
ditions; (2) measurements of limb surface EMF with 
the peripheral nerve undisturbed or blocked anatomi- 
cally (nerve crushed or severed); and (3) measure- 
ments of limb surface EMF following physiological 
nerve block with procaine. 

In all cases, measurements were made by means of 
the Burr-Lane-Nims microvoltmeter, deseribed by them 
in 1936. Reversible, nonpolarizable, Ag-Ag Cl, brush 
electrodes were used, skin contact being assured by use 
of a salt electrode paste. The recorded data are in 
millivolts of potential difference between an indifferent 
electrode and an electrode moved from point to point 
along either a nerve or skin area. 

In the first series of experiments, the sciatic nerve of 
the anesthetized rabbit was exposed in the thigh, and 
potential differences between an indifferent electrode 
on the skin of the leg and four selected points along 
the nerve proper were recorded. The second type of 
experiment involved similar measurements on the limb 
surface under normal conditions as well as following 
section or crushing of the nerve at the mid-point of the 
exposed area. 

1The rabbits used in this Study were provided in part 
under a contract recommended by the Commjttee on Medical 
Research, between the Office of Scientific Research and De- 
velopment and the Yale University School of Medicine. The 


study was aided by a grant from the Fluid Research Fund 
of the latter institution. 
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filtrated with 3 ce. of 4-per cent procaine without ex. 


posure of the nerve; in the human, ulnar nerves wey & 
infiltrated at the elbow with 3 ee. of 0.5- or 1-per coy & 
procaine (in a few cases a procaine-adrenaline mix. 


ture was used). Reeords were made prior to injection, 
and following injection until the effects of the blog 
had worn off. 


The initial experiments in which measurements wer & 


made directly on the sciatie nerve in rabbits showe) 


unequivocally that a potential gradient along the nery § 


is present. Distal points are negative to proximal 
If the nerve is crushed so that the sheath is torn o 


traumatized, an injury potential is obtained (i.e. ther ff 
is the expected peaking of the curve in the injured & 


area). 


Data obtained in the second type of experimen § 


indicate that the potential differences recorded fron 


the surface of the limb were modified by, or correlaied F 


with, the state of the peripheral nerve supplying the 
area. The acute effect of nerve section is a reversil 
in polarity of surface potentials. 


These results led to an attempt to discover whethe§ 


functional nerve block would be reflected in the sur 
face measurements in a manner similar to physical o 
anatomical injury. In the rabbit, a series of six points 
on the skin, placed along the distribution of the sciatic 
nerve, showed a tendency toward significantly alterei 
potentials following procaine injection of the nerv 
trunk. An hour following infiltration, many of thes 
points showed a reversed polarity of considerable mag 
nitude. This condition lasted for 45 minutes. Fol. 
lowing this was a fall in potential until after the laps 
of slightly more than two hours, when the potential 
returned to approximately normal. This type of re 


sponse is entirely absent when the degenerated sciatit 


nerve of the rabbit is infiltrated with procaine. 


The results were so striking that a similar exper i 


ment was performed on human subjects. In thes 
eases, three points were chosen along the hypothen# 
eminence lying within the area of distribution of th 
ulnar nerve. In the normal subject, as in the & 
perimental animals, these three points show a markel 
shift in the measured potential difference. 


In the ease illustrated (Fig. 1), within 25 minute 


after infiltration of the ulnar nerve with procailt 
these three points were markedly positive. Twenty 
five minutes later, with the return of flexor functio 
the potentials had dropped very considerably and co! 
tinued to drop through the return of sensation ant 
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‘ A ster the lapse of three hours, had returned to their 
ppormal relationships. This can be clearly seen in 


Fic. 1. The polarities represented here are those of 


P¥he moving electrode. 
3 
‘ 
4 
|| 
NN 
4+ 
crc} 
NOVOCAIN AT 
24 11:05-11:10 
4 BEGINNING BEGINNING 
FLEXOR RETURN OF 
i 28) RETURN SENSATION 
13:35 11:45 1200 12:15 12:30 12A5 1:15 1:30 145 2:00 2°15 2:30 3115 
i Fic. 1. Effects of left ulnar nerve block in man 


following injection of 3 cc. of 0.5-per cent novocain- 


suprarenin (1: 50,000). 


; In man, procaine block produces changes of as much 
. 50-60 mv in the surface EMF of the functionally 
disturbed area. The curves in the human eases are 
8 more striking than those of the rabbits, perhaps 

ue in part to the fact that the rabbit nervous system 


+P was partially depressed, initially, by anesthesia. 


; It is clear from the results of these experiments 


that the condition of the peripheral nerve is reflected 
in the changing surface potential differences. The 
Bechanism through which these changes are brought 


Bbout is now being studied, and a clinical test for 


Peripheral nerve injury is being developed. 


Reference 
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»pinal Conditioning in Dogs 


W. N. N. H. Pronxo, and James DEEsE 
Conditioning Laboratory, Indiana University 


» One of the most striking observations of recent 
= in the field of psychology and neurophysiology 
es been the observation that learning—or what ap- 
Pears to be learning of a rudimentary sort—can oceur 
the caudal extremities of higher vertebrates after 
®¢ spinal cord has been completely transected. This 
Pould seem to mean that the organism, or a frag- 
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mentary part of it, can form simple associations with- 
out the aid of the cerebrum or of any of the higher 
centers of the central nervous system, and that these 
centers are therefore unnecessary for the occurrence 
of learning of the sort indicated. 

The most extensive series of investigations on this 
topic has been conducted by Culler and Shurrager 
(1, 2, 3, 4), who used acute spinal dogs as experi- 
mental subjects. Their method was to pair an electric 
shock to the tail (the conditioned stimulus) with an 
electrie shock to the foot (the unconditioned stimulus). 
Before training, the shocks to the tail produced no 
observable response in the flexing (semitendinosus) 
muscle of the leg; but after pairing of the conditioned 
and unconditioned stimuli, the tail shocks by them- 
selves would then cause the semitendinosus muscle to 
contract. 


We wish to report here some recent experiments at 
Indiana University in which conditioned-reflex train- 
ing of a similar nature was attempted with chronic 
spinal dogs. A more complete account of the findings 
will appear subsequently in the psychological journals. 

The conditioned stimulus in the present experiments 
was an electrie shock to the left rear foot, and the un- 
conditioned stimulus was a shock to the right rear 
foot. The response to be conditioned was the moving 
or flexing of the entire right hind limb. Each of the 
subjects was given 1,000 conditioning trials in groups 
of 100 trials each, spaced on alternate days over a 
period of about three weeks. 

Despite the differences in experimental technique 
between the two investigations, there was clear evi- 
dence in each of our preparations that a muscle twitch 
or instantaneous jerk of the right rear leg could be 
evoked by the conditioned stimulus to the left rear 
foot. The twitch response was small in amplitude 
and of very short latency. We assume this twitching 
movement of the right rear member to be the same as 
the spinal conditioned response observed in the acute 
preparation by Shurrager and Culler. 

The twitch response observed in our chronic spinal 
animals, however, was only a part of the behavior 
elicited by the conditioned stimulus. The records of 
movement of the right hind limb also disclosed a see- 
ond and conflicting type of reaction. In place of the 
muscle twitch or ineipient flexion there often occurred 
an extension of the right rear limb, i.e. the crossed ex- 
tension reflex. Although the extension response was 
initiated immediately by the conditioned shock, it 
usually lasted for from two to three seconds. With 
respect to duration it had no resemblance, therefore, 
to the very brief jerk of the flexing muscles. 

The two sorts of reflex movements were antagonistie 
and mutually inhibitory. They never occurred together 
on the same trial. One response would usually pre- 
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dominate for several trials and then be superseded by 
the other. Yet there can be no doubt that both re- 
sponses were genuine and also that they were unstable 
(appearing and disappearing) even though the stimu- 
lating conditions remained the same. 

Frequency graphs of the flexing twitch as well as of 
the extension response were so irregular that they were 
quite unrecognizable as learning curves. The only sim- 
ilarity to the typical curve of learning was that each 
response was absent at the start of training and in- 
creased somewhat in frequency during the later trials. 
When both the crossed extension and the flexion re- 
actions were considered together, the combined fre- 
quency of responsiveness for all animals rose grad- 
ually for the first 300 trials (ca. one week) and con- 
tinued at approximately 20 per cent responsiveness 
for the remaining 700 trials (ca. the two additional 
weeks). 

In spite of this irregular level of about 20 per cent 
which persisted when both responses for all subjects 
were pooled, we could find no evidence of retention, 
over the intervals between experimental sessions, in 
the behavior of any one individual considered by itself. 
It should be clear, moreover, that the spinal behavior 
of the present subjects cannot be satisfactorily fitted 
into the conditioning formula, since that behavior was 
a combination of two antagonistic responses, now one 
occurring, now the other. 


The conclusion to be drawn from these results is 
certainly not that spinal conditioning must be some 
sort of an artifact, but simply that we have not been 
able to establish it in chronic spinal animals under 
the conditions of the present experiments. The fluctu- 
ating responses of our preparations seem to us to be 
more adequately described as temporary changes in 
reflex behavior. 
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A Gastric Mucigogue Action 
of the Alkyl Sulfates 


Harry Suay, A. Komarov, H. Srpret, and 
SAMUEL S. FELs 


Medical Research Laboratory, Samuel S. Fels 
Fund, Philadelphia 


The continued introduction of new remedies for the 
management of gastric and duodenal ulcer is sufficient 
evidence that the last word on such remedies has not 
been written. In the past the problem has been con- 
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cerned chiefly with the effect of the extrinsic agi 
upon gastric acidity and to a less extent with its ef 
on peptic activity. Certain of the detergents hp 
recently attracted attention on account of their ay 
peptic action. The present studies supply the fy 
evidence that these detergents can stimulate an intr 
sie gastric mechanism—secretion of mucus—yhj/ 
serves to protect the mucosa, mechanically, by iy 
antacid effect, as well as to enhance any antipepjy 
activity which the agent itself might possess, 
In a recent series of articles Shoch and Fogely 
(8) reported that sodium alkyl sulfate inactivay 
pepsin in vitro without altering the pH of the go 
tion; that it does the same in vivo (9) and, vie 
administered to dogs with gastric ulcers produced g 


perimentally by histamine, prolongs their lives @i™ 
siderably (9); and that it gave strikingly good ¢liy blkyl 
eal results in patients whose ulcers appeared to | 
intractable under other forms of therapy (2). 1% C0, 
in vitro effects of these agents have been confirm Brine 
by others (4) and by ourselves. Regarding the in 1 ie M 
effect, no such uniformity of results has been reporiejiy Bally 
Kirsner and Wolff (5), as well as Steigmann w Asing 
Marks (10), failed to obtain the beneficial clinical» 
sults described by Fogelson and Shoch. Bh 
On administering to rats either of two highly pw @ulta 
fied products,' sodium dodecyl sulfate (C,,) w pan 


sodium “Lorol” sulfate (a mixture of C,., chief 
plus some C,, and C,,), we observed in many of ti 
animals a copious gastrie secretion which appear 


ecte 
pt tl 


Biter 


to be very rich in mueus. These results will be mf the n 
ported elsewhere. In view of the importance @@ 7), 
mucus and its specific component, mucin, in protectiy bi 
the gastric mucous membrane from destruction 4, 
ation) by the gastrie juice, we were especially inte} @,., 
ested in the mucigogue action of the aforemention§ Mont, 
agents. To determine whether these agents 


similarly in other animal species and also to obti 
adequate quantities of mucus for study, we conduct 
experiments on dogs, the results of which form t 
substance of this report. 

In fasting dogs under nembutal anesthesia, 
stomach was isolated by ligation of the esophagus} 
the neck in conjunction with ligation of the pylom 
either alone or with the addition of a ligature arow 
the antrofundal juncture, according to a techni(y 
previously described (6). The latter procedure esl! 
lished a pyloric and a main stomach compartme 
The whole stomach or the compartments were fist 
ized, as the case might be. The whole stomach or! 
pouches were lavaged thoroughly with saline at 38° 
until the last lavage returned clear (2 to 4 lavage 
The gastric contents were then allowed to drain 2! 
when the secreted material was represented only 


1 Supplied through the courtesy of Dr. J. ‘H. Shipp, Ff 
Chemicals Division, E. I. du Pont de Nemours Company. 
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B |kaline mucus, a control specimen of an hour’s secre- 
‘on was then collected, in 15-minute fractions for the 
Bodecyl sulfate or sodium “Lorol” sulfate in saline 
1, distilled water, warmed to body temperature, was 
Hien introduced slowly through the fistula. The 
Buantity introduced was sufficient to fill the whole 


i Btomach or pouch at a pressure of 5 to 6 em. of water. 
PWhe test agent was allowed to remain in the stomach 
At this pressure for 1 to 1.5 hour. The gastrie con- 


fonts were drained completely, and the gastrie secre- 


* was collected. A 2-per cent ‘solution of sodium 


rst hour and subsequently in 30- or 60-minute frac- 


PHions for an additional 2 or 3 hours. The specimens 


qvere analyzed for mucin by two methods? (gravimetric 
pnd colorimetric) developed in our laboratory. Since 
the gastric secretion following the introduction of the 
plkyl sulfates was always alkaline, the alkalinity was 
@etermined—by acidification, followed by removal of 
£0, and back titration with alkali. Pepsin was deter- 
Iuined by Nierenstein’s and Schiff’s modification (7) 
»{ Mett’s method; and pH was determined colorimetri- 


@ally and, when possible, with the glass electrode, 


Msing the Beckman pH meter. 


In the evaluation of the effects of the sodium alky! 
Sulfates upon gastric secretory function, two phases 


tan be distinguished: (1) immediate effect, as re- 


ected in the composition and physical properties 
‘ the instilled solution while in the stomach; (2) 
BP itereffect, as manifested by the secretory response of 
@he mucous membrane after the stomach is emptied. 

} The volume of fluid recovered from the stomach 
miter 1 to 1.5 hour was never greater than the volume 
pf fluid instilled. On the contrary, when the instillate 
Was an aqueous (hypotonic) solution of the deter- 
Bent, a small decrease (about 7 per cent) in the vol- 
mme of the gastric contents was actually observed. 
HAlthough the aqueous alkyl sulfate solution, when 
Buiroduced into the stomach, contained no chloride, 
the gastrie contents recovered contained a consider- 
@ble amount (e.g. 38.9 m.eq. for the experiment illus- 
frated in Fig. 1). They were quite viscous and con- 
Peined much mucin (0.21 per cent). 

| The volume of mucus secreted during this period 
®ould not be determined directly but could be ealeu- 
Mated. If we assume that the mucus secreted during 
Bhe period in which the alkyl sulfate solution was in 
he stomach had the same concentration of glucuronic 
Pid derivatives as that secreted for the second hourly 
Period following the withdrawal of the test solution, 
mc volume of mucus added to the instillate by the 
tomach mucosa was fairly large (e.g. for Dog 4 
#2 the experiment illustrated in Fig. 1, 25.5 ec.). 


°To be reported. 
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Similar caleulations on the assumption that the chlo- 
ride concentrations of the two specimens were equal 
would lead to erroneous values for the volume of 
mucus added by the stomach (e.g. for Dog 4 in the 
experiment illustrated in Fig. 1, 86 ec.). 

The results of such ealeulations are, however, of 
value in other respects. Teorell (11) views the gas- 
tric mucosa as a dialyzing membrane which is per- 
meable to sodium chloride among other substances. 
These data offer impressive evidence that the chloride 
added by the stomach to the alkyl sulfate solutions 
is only partly the result of an actual secretion of 
chloride with the mucus, being derived to a greater 
extent from tissue fluid (blood) by diffusion. Fur- 
thermore, since the chloride addition is accompanied 
by an actual decrease in the volume of solution in- 
troduced into the stomach, a corresponding and quite 
considerable amount of water must have been ab- 
sorbed. These results are of especial interest, since 
the problems of the absorption by, and diffusion 
through, the gastric mucosa are still moot questions 
in gastrie physiology. 

The effect of the alkyl sulfates on gastric secretion 
is not limited to the period of contact with the mucosa. 
After the withdrawal of the agent the secretion of 
mucus continues at a very high, although gradually 
diminishing, rate for several hours. 

Fig. 1 shows data of the rate of secretion of 
mucus and the output of mucin for a representative 
experiment. Our other experiments gave strikingly 
similar results. According to Babkin and his asso- 
ciates (1), rhythmie stimulation of the vagi with a 
weak current is a rather specific stimulus for the 
secretion of mucus. Babkin selected one of Vine- 


Ra > 
] 
t 
Vv 4 
al z 
| 
= 
CONTROL SOW TION HA 
HOUR ,'N STOMACH 
out 


Fic. 1. Mucous secretion of Dog 4 (female; 
weight, 7 kg.; nembutal anesthesia; esophagus and 
pylorus tied; gastric fistula ; stomach filled with 2- 
per cent aqueous sodium dodecyl sulfate for 1 hour). 

berg’s experiments (12) as representative of such an 
effect in the dog. When we caleulated from Vine- 
berg’s table the volume of secretion per hour per 
kilogram body weight (results incorporated in Fig. 


1), on which basis we calculated our own data, the 
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mucigogue effect of the agents we employed was found 
to be much greater than that of such a powerful stimu- 
lant as rhythmie stimulation of the vagi. 

The mechanism for the stimulation of mucus secre- 
tion by the alkyl sulfates appears to be mainly, if not 
exclusively, a local one. The introduction of a 2-per 
cent solution of the alkyl sulfates into an isolated 
pylorie pouch in a dog under anesthesia was without 
effect upon the secretion of mucus from the body of 
the stomach. Furthermore, mucus secretion stimu- 
lated by these agents was not appreciably influenced 
by atropinization of the animal. 


hyperemia after the use of sodium dodecyl sulfa, 
However, after the use of sodium “Lorol” sulfate ¢}, 
gastric mucosa displayed areas the condition of whig, 
no longer could be considered as a response within th, 
limits of physiological stimulation. Comparing oy, 
results with those recently reported by Hollander (;) 
for a variety of mucus stimulants, sodium dodeq| 
sulfate appears at this stage of the investigation 4 
be the most innocuous stimulant of gastrie muey 
secretion. 

Evidence is accumulating to show that a constantly 


renewed layer of mucus is the chief agent which py. 


TABLE 1 
COMPOSITION OF GASTRIC SECRETION IN RESPONSE TO 2-PER CENT AQUEOUS SODIUM ALKYL SULFATE 


Chloride pH Alkalinity 
Alkyl No. of m.eq./liter No. of No. of m.eq./liter 
sulfate samples samples samples ——. 
Range Mean Range Method Range Mean 
Sodium 16 95-134 118 20 7.5 -8.7 Color. 9 23-37 29 
dodecyl 
sulfate 5 8.27-8.42 Electro. 
Sodium 6 95-127 115 7 7.1 -8.6 Color. 5 27-31 30 
“Lorol”’ 
sulfate 


The mucus secreted under the influence of the alkyl 
sulfates has physical and chemical properties very 
similar to those described in the literature as most 
representative of pure gastric mucus. This mucus 
appears as one of two types: one, opaque and so vVis- 
cous that, in handling, it could only be divided by 
cutting with scissors; the other, clear, gelatinous and 
quite viscous, but still fluid enough to flow, though 
with great difficulty, through a small glass cannula. 

The analytical data (Table 1) for chloride, alkalin- 
ity, and pH values of the mucus secreted are in good 
agreement with those reported by Vineberg (12) and 
by Hollander (3). We consider the action of the 
alkyl sulfates, in the concentration studied, upon the 
gastric mucosa to be quite selective and limited to 
the mucous cells, since the pH and chloride values 
of all specimens were typical for pure mucous and 
only the merest traces of peptic activity were seen 
in a few. 

The samples of mucus obtained by the use of 
sodium dodecyl sulfate were found on microscopic 
examination to contain only a few cellular elements— 
single leucocytes and columnar cells in various stages 
of disintegration. These are considered normal con- 
stituents of mucus. Careful gross examination of 
the gastric mucosa immediately after the completion 
of the experiment showed only an active physiological 


11. TEORELL, T. 
12. VINEBERG, A. M. 


tects the mucous membrane of the stomach from diges. 
tion by such a highly destructive agent as active gas. 
tric juice. Any breakdown of this mechanism wil 
contribute to the development of ulceration. An 
agent specifically stimulating mucus secretion should 
therefore, enhance such a protective mechanism. I! 
we consider that in addition to their mucigogue prop- 
erty the alkyl sulfates also have the ability to inacti- 
vate pepsin under certain conditions, these agents 
appear to have promise for the treatment of “peptic” 
ulcers, provided conditions of administration can bk 
devised to permit effective action of the drug. 
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Degradation of Streptomycin and the 


structure of Streptidine and Streptamine 


HL BE. Carrer, R. K. Cuark, Jr., S. R. Dickman, 
: Y. H. Loo, J. S. Meex, P. S. SKELL, 
and W A. STRONG 


Noyes Laboratory of Chemistry 


ay. T. ALBERI, Q. R. Bartz, S. B. Bryxuey, H. M. 
Crooks, JR., I. R. Hooper, and M. C. Resstock 


Research Laboratories 
Parke, Davis and Company, Detroit 


Brink, et al. (1) recently described the degradation 


"of streptomycin into two basie fractions which they 


designated as streptidine and streptobiosamine. In- 


formation concerning the composition of streptobio- 
| samine and its derivatives was presented, and the em- 


pirical formula of streptidine was given. _ Similar 


4 work has been in progress in our laboratories, the 
F¥results of which closely parallel those reported. The 


purpose of this communication is to present certain 
of these data with especial reference to the structure 
of the streptidine. 

Streptomycin hydrochloride (2) is completely in- 
sactivated on standing 24 hours in anhydrous 1.0 N 
;methanolic hydrogen chloride without forming a new 
ibasie group. The addition of two volumes of ether 
‘completely precipitates the guanidine, whieh we previ- 
‘ously reported (2) as one of the functional groups of 
streptomycin. From the supernatant solution there 
‘is readily obtained an amorphous, optically active 


| hydrochloride of a nonguanidine base whose proper- 


ties agree with those of “methyl streptobiosaminide 
dimethyl acetal hydrochloride” (1). 

| Addition of pierie or sulfurie acid to an aqueous 
‘solution of the guanidine hydrochloride gives an in- 
)soluble crystalline picrate or sulfate. These salts are 
readily reerystallized from hot water. 


Guanidine picrate: m.p. 271-273°. Anal. Caled. for 
©, 33.34; H, 3.36; N, 23.33. 
Found: ©, 33.33; H, 3.60; N, 23.50. 
Guanidine sulfate: Dee. ca. 310°. Anal. Caled. for 
H,SO,-H,O: ©, 25.40; H, 5.82; N, 22.20; 
8, 8.45. Found: C, 25.43, 25.75; H, 5.63, 5.86; N, 22.20 
_ Dumas), 0.0 (Van Slyke amino nitrogen) ; S, 8.57, 
30, 
Guanidine hydrochloride: Obtained by dissolving the 
picrate in methanolie hydrogen chloride and adding ether. 
Anal. Caled. for C, 28.66; H, 5.97; N, 
§°5.08; Cl, 21.19. Found: C, 29.10; H, 6.23; N, 24.20; 


Cl, 20.80. 


These analytical data agree best for salts of a 


4 diguanidine base of the composition C,H,,N,0,. This 
» ©°™pound has the same empirical formula as that sug- 
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gested by Brink, et al. (1) for streptidine, and, al- 
though there are no confirmatory data, we presume 
they are identical. 

Streptidine sulfate is also obtained in excellent yield 
by allowing a solution of streptomycin chloride in 1 N 
sulfuric acid to stand at 37° for 45 hours. The sul- 
fate is precipitated in nicely crystalline form by add- 
ing three to five volumes of acetone to the reaction 
mixture. 

Streptidine is hydrolyzed by refluxing for 48 hours 
with 6 N alkali yielding four moles of-ammonia and a 
new base, for which we propose the name streptamine. 
This base is readily isolated as the slightly soluble 
sulfate by neutralizing the hydrolysis mixture with 
sulfurie acid and adding an equal volume of methanol. 
The sulfate thus obtained is purified by recrystalliza- 
tion from aqueous methanol. 

Streptamine sulfate: Dec. ca. 340°. Anal. Caled. for 
C,H,,N;0,: H.SO,: C, 26.10; H, 5.83; N, 10.13; S, 11.60. 
Found: C, 26.67; H, 6.10; N, 9.91 (Micro Dumas), 10.03 
(Van Slyke amino nitrogen) ; S, 11.55. 


The hydrolysis of streptidine evidently proceeds as 
shown in the following equation: 


+ 4H,O—>C,H,,N.0, + 4NH; + 2CO, 
Streptidine Streptamine 


These results, coupled with titration data and the 
Sakaguchi test, establish with some certainty that the 
six nitrogen atoms of streptidine are present as two 
monosubstituted guanidine groups which are replaced 
by two primary amino groups in streptamine. 

Streptamine is converted into a mixture of poly- 
benzoyl derivatives by the Schotten-Baumann pro- 
cedure. Further treatment with benzoyl chloride in 
pyridine yields a product melting at 350-351°, the 
analyses of which agree fairly well for hexabenzoyl- 
streptamine. 

Anal. Caled. for CyHsN.Oy: C, 71.79; H, 4.77; N, 
3.49. Found: C, 71.02; H, 4.94; N, 3.55. 


Hexabenzoylstreptamine is converted into N,N-di- 
benzoylstreptamine by refluxing with 0.5 N methanolie 
sodium hydroxide. The N,N-dibenzoyl derivative melts 
at 276-277° and gives a negative ester test. 


Anal, Caled. for C..H..N.O,: C, 62.14; H, 5.75; N, 7.25. 
Found: C, 60.05, 60.64; H, 5.78, 6.05; N, 6.93, 7.20 
(Micro Dumas), 0.0 (Van Slyke amino nitrogen). 


Hexa-acetylstreptamine is produced by heating 
streptamine sulfate with sodium acetate and acetic 
anhydride, the crude product being purified by sub- 
limation under reduced pressure. Hexa-acetylstrepta- 
mine is relatively insoluble in organic solvents and 
sublimes below 350° when heated on a hot stage. 


Anal. Caled. for C,,;H2sN.0.: C, 50.23; H, 6.09; N, 6.51. 
Found: C, 50.18; H, 6.20; N, 6.66. 
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Periodate oxidation of streptidine, streptamine, and 
their derivatives: Since these substances are poly- 
hydroxy compounds, a study of their behavior toward 
periodate seemed promising. As a model compound 
guanidoethanol sulfate was investigated. In contrast 
to ethanolamine, the guanidine derivative did not re- 
duce periodate at pH 2-7. Streptidine reduced two 
moles of periodate; streptamine, six; dibenzoylstrep- 
tamine, two. No formaldehyde was formed from any 
of these compounds. 

The fact that streptamine requires six moles of 
periodate indicates that the four hydroxyl and two 
amino groups are located on adjacent carbon atoms. 
The absence of formaldehyde production and the 
utilization of six moles of periodate both strongly 
point to a eyclie structure, since an open chain mole- 
cule should yield at least two moles of formaldehyde 
and require only five moles of periodate. _ On the basis 
of these results and the analytical data, streptamine 
is best formulated as a diaminotetrahydroxycyclo- 
hexane. Of the three possible arrangements of the 
amino groups (1,2; 1,3; 1,4) the 1,2-isomer is excluded 
by virtue of the fact that streptidine and N,N-diben- 


Scanning Science— 


Helmholtz, Hertz, and Kundt, the three greatest 
physicists of modern Germany, have died within two 
years, and the friends of German science feared that 
this loss would be followed by a standstill in physies, 
or at least by a lack of really important discoveries. 
But now we have Professor W. Rontgen’s investiga- 
tions in the physical laboratory of the University in 
Wiirzburg, the importance of which does not stand 
behind the famous electrical discoveries of Hertz in 
Bonn. Rontgen has found a new kind of rays—he 
ealls them the X-rays—which though invisible to the 
eye, affect the photographie plate; which produce 
fluorescent phenomena; which pass through wood, 
metal and the human body; which are neither broken 
by prism and lenses nor reflected. 

The chief facts about the X-rays are the following: 
It is well known that the discharges of a large Ruhm- 
korff induction coil produce in a. vacuum tube, such 
as Crookes’ or Hittorf’s, colored rays which go in 
straight lines from the cathode to the glass of the 
tube. These cathode rays, which have been much 
studied, are visible to the eye and are well character- 
ized by the fact that the magnet changes their direc- 
tion; they do not pass thick cardboard, wood, ete. 
The place where these cathode rays reach the glass 
of the tube is the centre of Roéntgen’s X-rays. They 


zoylstreptamine consume only two moles of perioday § ; 


whereas the 1,2-compound would use three mola 
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Streptidine and streptamine may be provisionally 


signed one of the two following formulae: 


NH—X NH—X 
bax 
HOCH” HOCH” 
\ on” 
bn 


Streptamine X = H 


Streptidine X=- 


-NH, 

The isolation of the products resulting from th 
periodate oxidations is in progress and should dis 
tinguish between these possibilities. 
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are not visible and are not turned aside by a magnet; 
in short, they are not cathode rays, but are produce 
by them. Prisms and lenses do not diffract the rays 
nor do prisms of hard rubber or aluminum. Lense 
do not refract the rays and therefore ordinary photog. 
raphy is not possible; the pictures of the objects ar 
only shadows. But these shadow-pictures ean be take 
in the closed window box of the eamera in a ligii 
room, as the sunlight of course does not pass throug 
the wood while the X-rays do. In this way Rontge 


took photographs of a set of metal weights in if 
wooden box and of a thick wire wound as a spi 


around a wooden stick; the wood was pervious, tl! 
metal of that thickness not, and so the shadows of tlt 
weights and of the wire are seen in the photograph 
those of the wood scarcely at all. In the same manne 


he took the picture of a compass needle in the close! 


box. The door between two rooms did not hinder th 
chemical effect. 

With regard to the nature of the X-rays it seell' 
too early to say anything definite. Rontgen emph 
sizes the fact that they show no refraction and prob 
ably therefore move in all substances with equi 
velocity and are transmitted by a medium which & 


ists everywhere and in which are the molecules 


the substances. 


—31 January 1896} 
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Photographic Method for Recording 
‘Preteral Kinetics in Situ 


D. R. PETERSON 
University of Oregon Medical School 


, i A device for recording ureteral kinetics in situ has 
Fieen described by Trattner (3). During a series of 


@xperiments on dogs using a similar apparatus, several 
mdesirable features became apparent. A membrane 


fwmbour yields a tracing which is approximately a 
garithmie function of the pressure applied; there- 


fore, the sensitivity is reduced appreciably when work- 
ing with increasing pressures. The elasticity of a 
Iembrane exerts a similar effect on fluid displace- 
Ments so that successive increments or decrements of 
The fling of a 
lever arm further adds to the inaccuracy of the 


Method. Friction of the writing style on a smoked 


Mum became perceptible when working with small 


gnimals. The purpose of this paper is to describe : 
fecording unit to replace the membrane tambour with 
is lever and writing style. 

Fig. 1 shows schematically the construction of such 
8 unit, which consists of a small test tube to which 
#vo soft-glass tubes of about a 2-mm. bore are affixed. 


i 
MANOMETER 


INFLOW 


€. 
OUTFLOW 


 MANOMETER WELL 


Fig. 1. 


Phese serve as inflow and outflow conduits, respec- 
Pvely. As in Trattner’s apparatus, the outflow orifice 
© constricted so that the ureter is working against a 
‘sistance which ean be altered at will by using differ- 
P"'-sized hypodermie needles, or an aperture of con- 
giant bore connected by a rubber tube a few centi- 


meters long so that it can be raised or lowered. Valves 
are placed at strategie points to facilitate expulsion of 
air bubbles so that an all-liquid system can be realized. 
The principle of this unit is based on Paseal’s Law, 
which states that pressure exerted at any point upon 
a confined liquid is transmitted undiminished in all 
directions. A rubber stopper in the open end of the 
test tube supports a 1-mm., even-bore, soft-glass tube 
of convenient length which serves as a manometer. 
Such a small-caliber manometer allows measurement 
of 1 emm. or less of liquid displacement. The stop- 
per is designed with a depression in the bottom so 
that a valve for releasing air bubbles from the ma- 
nometer well (test-tube section) ean be incorporated 
in the unit. The manometer well contains bromo- 
benzene (phenyl .bromide), this compound being 
chosen because it has a density of 1.4991 (1) and a 
surface tension of’ about one-third that of water: 
furthermore, it is immiscible with water (0.0446 grams 
are soluble in 100 ce. of water at room temperature). 

An excellent method for recording the excursions 
of a liquid in a manometer photographically has lieen 
reported by Kirchhof and David (2). However, a 
method which has been found suitable is to saturate 
bromobenzene with methyl red. This solution is pho- 
tographically opaque to bromide paper and will east 
a shadow when the manometer is juxtaposed to a thin 
slit in a light-tight box and adequate illumination is 
provided. For this purpose a 500-watt, clear glass 
tungsten bulb is satisfactory. To obtain a continuous 
tracing the bromide paper is fastened to a kymograph 
drum within the box with scotch tape. <A record 
secured in this fashion is shown in Fig. 2. 


Fia. 2. 


Prior to recording, the optical system is aligned and 
adjusted by trial and error. The distance between the 
light souree and the manometer, as well as the distance 
between the manometer and the paper, must be regu- 
lated to achieve sharp contrast. The unit is filled with 
physiological saline solution. Hydrostatic pressure 
from the liquid in the inflow and outflow arms forces 
bromobenzene into the manometer, the meniseus of 
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which establishes a base or zero pressure line. A 
cutheter from the ureter filled with either physiologi- 
cul saline solution or urine is connected to the appara- 
tus; any bubbles which appear during this maneuver 
can be evacuated by means of the valve on the inflow 
conduit. 

A more complete study of the ureter is possible 
when an automatic drop recorder is appended to the 
unit. 

It has been found that intravenous infusion of a 
5- or 10-per cent dextrose solution during the course 
of an experiment insures a motile ureter, whereas 
hypodermic administration does not always promote a 
diuresis adequate to stimulate the ureter. 


References 


1. HODGMAN, CHARLES D. (Ed.). Handbook of chemistry 
and physics. (23rd ed.) Cleveland: Chemical Rubber 
Publishing Co., 1939. 

KIRCHHOF, ANTON C., and DAVID, NORMAN A. West J. 
Surg. Obstet. Gynec., 1943, 51, 277-279. 

3. TRATTNER, HARRY ROBERT. J. Urol., 1924, 11, 477-487. 


to 


The Estimation of Streptomycin in 


Body Fluids 


CLIFFORD W. Price, JEAN K. NIELSEN, and 
Henry WELCH 


Food and Drug Administration, Washington, D. C. 


Increasing interest in streptomycin as a chemo- 
therapeutic agent has made apparent the need for a 
simple method for estimating the concentration of this 
drug in body fluids. 

Stebbins and Robinson (3) proposed an agar ecup- 
plate method of assay employing Staphylococcus au- 
reus SM as the test organism. This method, which 
measures concentrations of from 1 to 20 micrograms / 
mil., requires materials and techniques which may not 
be readily available in a small laboratory. 

A 3-hour turbidimetrie assay, which had been giving 
accurate and reproducible results when aqueous or 
buffered solutions of streptomycin salts were assayed, 
was investigated. This method, which employs a non- 
encapsulated strain of Klebsiella pneumonia, was 
found to be unsatisfactory because of the stimulating 
effect exerted by body fluids on the test organism. 

A survey of our stock cultures demonstrated that 
several were sensitive to streptomycin when examined 
by the serial dilution method, employing a modified 
medium consisting of peptone 1 per cent, beef extract 
0.5 per cent, and sodium chloride 0.25 per cent ad- 
justed to pH 7.8-8.0 with NaOH. Further investi- 
gations revealed that one of these, Bacillus circulans, 
was the most sensitive and gave accurate, reproducible 
results with various body fluids. Consequently, it was 
chosen as the test organism. 
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B. circulans is a mesophilic, motile, aerobic spo, 

bearing microorganism. It grows well at tempe,ig 

tures between 30° and 37° C., forming floccules Whig 

make the end point in the serial dilution test relatin 

easy to determine. It is sensitive to 0.15 miei 

gram/ml. of streptomycin base. Broth cultures gi icilli 

quite stable and may be preserved in screw-eap bot, ; these 

under refrigeration for periods of one month with yf op. 

appreciable loss in sensitivity. | 
Technique of the test: Amounts (0.5 ml.) of 4 

modified nutrient broth are placed in sterile Was ig 

man tubes and serial dilutions by halves made } 

adding 0.5 ml. of the fluid being tested to one of th 

tubes and carrying 0.5 ml. by serial dilution for (i. 

desired number of tubes. The first tube in the seria 

contains 0.5 ml. of the solution under test only, 

standard is prepared for comparison by diluting, : 

streptomycin salt of known potency in broth to 

tain 10 micrograms of the base per milliliter. Thi 

standard is serially diluted in the same manner as thi 

body fluid under test. One and one-half milliliter of 

a 1:100 dilution of the test organism in broth is thi 

added to all tubes, after which they are incubetdll 


overnight. The ast tube in which no growth 
is considered the end point. - «(CS 
The concentration of streptomycin in the unknown 9 
is then determined by comparing the end point wi ® Althc 
that of the standard. An example is given in TablelP@ady ; 
in which it will be noted that the standard completes ith re 
inhibited growth of B. circulans in the fifth tui gpnesis, 
TABLE 1 P 
Manta: 
Tube No’s. time 
Fluid Have sh 
123465667 
rene 00 0 0 + + + 


Since this represents 10 micrograms, the serum tes] 
contains one-fourth as much, or 2.5 micrograms; t 
urine which caused complete inhibition in the four! 
tube contained 5 micrograms x 50 or 250 microgralii 
ml. To determine lower potencies it is necessary! 
vary the dilution series of standard and unknown. 
In a similar method (2), employing Bacillus subti 
for determining penicillin in body fluids, it was fou 
that unexplained inhibitory substances often inte 
fered, necessitating a control series for proper evillf 
ation (1). To determine whether similar inhibitof 
factors were present against B. circulans, the sé 
from approximately a hundred individuals were tesi“— 
Only one of this number possessed inhibitory prop ) 
ties in a serum dilution of 1:4 for B. cireulans. 11) 
second series, the sera of 40 individuals being treat 
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a oral penicillin were also examined for inhibitory 


@bstances against this organism. Three of these 
Sowed inhibition in serum dilutions of 1:4. The 
Boater majority of these persons had received peni- 


Bin many times in the past. The possibility that 


Bnicillin in some cases may actually induce formation 
® these inhibitory substances is worthy of consider- 
gion. Inno instance was the penicillin concentration 


Melt sufficiently high to act as an inhibitor of the test 
i@eanism. Inasmuch as the effect of these inhibitory 
f@bstances on the validity of results obtained by this 
Merial dilution method for determining streptomycin 


® practically negligible, the use of a control series on 
ch serum does not appear necessary. 
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“BGontinuous Anesthesia for Insects 


CaRROLL M. WILLIAMS 
Society of Fellows, Harvard University 


' ‘ Although surgical proeedures on insects have al- 
M@ady furnished a substantial body of information 


with regard to developmental physiology and morpho- 
Zenesis, such studies have in most cases been difficult 


® perform, due to the lack of an adequate method of 


Maintaining insects anesthetized for prolonged periods 


'@ time. Many insects, especially in immature stages, 
shown marked resistance to ether, the agent most 
}@mmonly employed, and, furthermore, its effect is 
P@ually so transient that only the briefest procedures 
)@e generally possible before the anesthesia must be 


Rpeated. 


git has long been known that insects are rapidly 
@d reversibly anesthetized by carbon dioxide, but, 
@re again, recovery occurs so quickly that little can 
f ccomplished. What is needed is a method of ad- 
Binistering continuously an anesthetic concentration 
carbon dioxide. 

i During the past year such a method has been devel- 
aped and tested. It has now been used routinely on 
ecufliciently large array of insect species to demon- 
Beate its general utility, and it has also been used with 
Biform success at a number of other laboratories. 
pe only requirements are a Buchner funnel of suit- 
ple size and a tank of carbon dioxide (Fig. 1). The 
P¢rations are performed in the open depression of 


1 = Be funnel, through the bottom of which passes a slow 


. eam of gas from the cylinder. Since carbon dioxide 
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is heavier than air, it persists in the mouth of the 
funnel, making a lid unnecessary. Any depth of 
anesthesia can be established and maintained by 
merely adjusting the rate of gas flow. 

For minute dissections it has been found most satis- 
factory to mount the funnel flush in the top of a table 
and just beneath a dissecting microscope. For micro- 
scopes with elevated stages, the funnel can be fitted 


CYLINDER 


1. 


to a metal plate and substituted for the glass stage, 
thus affording a portable unit. In order to indicate 
the rate of flow of the gas and to prevent evaporation 
from the insect, it is desirable to bubble the carbon di- 
oxide through water before passing it into the funnel. 

The animal to be studied is simply placed in the 
funnel, where it rapidly becomes anesthetized. The 
rate with which this oceurs varies enormously among 
different types and stages of insects, being almost 
instantaneous for most adult and larval forms and 
considerably longer for pupae. In the latter case it 
may be necessary to cover the funnel briefly in order 
to induce anesthesia. For most insects a tension of 
carbon dioxide amounting to one-fourth of an atmos- 
phere serves to maintain anesthesia, so that a slow 
flow of gas suffices. When used routinely, a large 
cylinder of carbon dioxide lasts for several months. 

The rate of recovery following removal from the 
funnel also shows great variation among different in- 
seet species, but in my experience complete recovery 
always occurs, even though the anesthesia may have 
lasted for considerably more than an hour. 

Insects anesthetized by this means show complete 
relaxation; the integument ean be opened, the opera- 
tion performed, and the body wall sealed shut again 
without the loss of a drop of blood. The method ean 
be confidently recommended to students of insect 
physiology. 
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Pleistocene Fossil Excavations 
at Blue Licks Spring, Kentucky 

Fearful that the proposed U. S. Flood Control dam 
near Falmouth might permanently impound water to a 
considerable depth over the well-known Pleistocene ver- 
tebrate fossil site at Lower Blue Licks Spring on the 
Licking River in the northeastern bluegrass region of 
Kentucky, Major Victor K. Dodge, a distinguished ama- 
teur naturalist of Lexington, recently sponsored at his 
own expense an experimental excavation to prove that a 
wealth of unrecovered fossil bones of Glacial animals 
was still to be had for the digging at this famous locality. 
The writer was requested by Major Dodge and Mr, Wil- 
liam J. Curtis, curator of the adjoining Blue Licks State 
Park Museum, to be present and to aid in the direction 
of the exploration, 

About two wagonloads of ‘‘big bones,’’ principally 
Mastodon americanus, but with some representatives of 
Elephas primigenius, Magalonyx jeffersonii, Symbos 
cavifrons, and Bison bison, if not latifrons and/or an- 
itiquus, had already been taken from this site by Thomas 
W. Hunter (deceased) from hand-dug trenches surround- 
ing the old saline-sulphur spring during the period 1897- 
1900. These ‘‘big bones’’ are now in the museum at 
Blue Licks State Park. 

The Dodge exploration was begun with a bulldozer 
on the morning of 14 October 1945 along a selected 
strip 8 to 10 feet wide and about 20 feet removed to 
the southwest from the old salt spring. Three feet of 
brown silt-loam, sand, clay, gravel, and loose limestone 
slabs and rubble were removed. This bed of unconsoli- 
dated river deposits gave much evidence of having been 
previously turned over, probably by Mr. Hunter. Be- 
neath it, an additional 14 feet of alluvial deposit was 
found to contain scattered brownish fragmental bones 
of the deer, the elk, and the buffalo. This upper 4 to 44 
feet is of Recent and sub-Recent (post-Glacial) age. 

Immediately below the river deposits described above, 
there appeared in the excavation a black, coarse, firmly- 
cemented gravel, the pebbles or cobbles of which, when 
broken, revealed usually chert, occasionally fine sandstone 
or dense crystalline limestone. These pebbles were set 
in a matrix of countless small Pottsville quartz pebbles 
and fine quartz sand, the entire bed ranging from 3} to 4 
feet in thickness. This bed was of a very dark or gray- 
black to jet-black color, due to thorough impregnation 
of sulphur and iron, the latter forming the cement of 
the bed. This semiconsolidated gravel is definitely of 
fluvial origin and of late Pleistocene age. It rests di- 
rectly on water-cut and grooved, Cynthiana (upper Ordo- 
vician) limestone, bedded and in place. The entire 
fluvial section, opened down to the bedded limestone at 
Blue Licks Spring, ranges in thickness from 8 to 9 feet, 
depending upon the level encountered in the underlying 
limestone, 


ple 

When the black gravel was encountered in the exepfi 
tion, the writer recommended disuse of the bulligim 
and began careful removal of the pebbles from 
gravel by hand pick. 
blade, vertebrae, and short limb-bones of the Bison yg 
revealed on the southwest side of the cut and were ey 
fully removed. Turning then to a lower exposure 
gravel in the northeast side of the trench, discrimiy 
digging soon exposed a very large limb bone whj 
when completely uncovered and removed, proved to} 
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about half of the humerus of the Mastodon. Later, 4 Rhy N 
fractional vertebrae and about 7 feet of the tusk o BScttle 
Mastodon were uncovered. Of this tusk some 3 {fdMpont « 
crumbled, the balance of nearly 4 feet being remoy - Pe 
During the slow hand-digging necessary to find and} Boratic 
these frail Pleistocene vertebrate foss'ls, an inconspi n the | 
ous fragment of bone was removed which, now that i ‘ its 
cleaned, appears to be about half of the lower mandi le d in 
of Castoroides ohioensis, the giant Glacial beaver, ; Dt sent 


to 
fur 


the first to be recognized at this locality. I 
All of the ‘‘big bones’’ recovered in this exploratigil 
were found to occur exclusively in the hard, basal, bi " 
gravel. Several of them, including the Mastodon tu 
give evidence of stream wear or planation; all wa 
separately imbedded in disorder in the gravel whe 
was a soft and unconsolidated river-deposited bed aq 
rounding the salt spring, prior to the accumulation f pi 
any of the overlying brown, silty, sandy loam. 

The Pleistocene fossil bones recovered in this expli 
tion were immediately removed by Major Dodge to! 
University of Kentucky Archaeological Laboratories : 
Lexington, where they have been cleaned and pili 
upon exhibition by Professor W. G. Haag. 

After the removal of the Mastodon tusk late in| 
afternoon, the bulldozer was re-employed, the tre 
then about 8 or 10 feet wide and exposing 15 or % ' 
feet of the black gravel bone-bed, was quickly reili™ 
and the surface leveled to approximately its ong. ..; 
appearance before the end of the day. Approximijgy Bollea, 
75 people—many of them active amateur natu pres 
others scientifically trained in archaeology, including MBs su; 
Charles E, Snow, anthropologist of the Universit eS 
Kentucky—were present from northern central Kentu vi 
southwestern Ohio, and southeastern Indiana, 

This modern, quickly executed fossil hunt has Gm 
firmed the previously expressed opinion of Major Dog 
the writer, and others that the Lower Blue Licks Si 
is still a locality rich in Pleistocene vertebrate iota 
The success of the undertaking points dramatically 
the immediate importance of formulating some sy"j 
atic, adequately financed plan which will make it _ ‘ 
to prospect thoroughly the two-acre, old bog betwee me 
former salt spring and the Licking River channel,} 
to recover for the use of science the undoubtedly # 
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Bun of vertebrate paleontological material still en- 
MH bed there. Possibly as the result of such promptly 
id properly executed excavations many bones, if not 
B mplete skeletons, of those missing members of the 
Mnerican Pleistocene fauna, Equus complicatus, Tapirus 
sii, Mylodon harlani, Ursus americanus, and some 
Dulldgmmpresentatives of the exceedingly rare Canidae and 
im lidac, neither of which are now known in Kentucky, 


ron ii 
shoul i.y be recovered, with consequent enrichment of our 
son a Bowledge of the mammalian ‘scene immediately south of 
ere oft im. continental ice sheet during the last stages of the 

osure acial age. 
vid | WILLARD ROUSE JILLSON 

Mankfort, Kentucky 
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usk of settlement of the atomic bomb question is the most 
3 pent of all Government problems. While our statesmen 
remorg ah y Pearl Harbor politics in the house of state the con- 
and if™@eration of a Third World War is already smoldering 
conspig ’ the basement. The public is fast asleep or unaware 
that it of its implications. I suggest that the AAAS take the 
mandilfampd in getting all state academies and science clubs to 


ver, agmmesent the facts in terms of destruction by the atomic 
bn to the public, labor organizations, American Legion, 

ploratiqam., furnishing them with a plan of action. 

sal, bl LYELL J. THOMAS 


Jon tui iversity of Illinois 
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lation 3 ; Ve the undersigned, wives of American scientists, have 
fad with interest and concern the ‘‘ News from Abroad’’ 

exp issues of Sotence. We want to help these scien- 

z0 tof * s, victims of the Axis, and we suggest the desirability 

tori Gmsupplementing the work of the established relief agen- 


§ by sending gift packages of clothing and food di- 
ly to individual scientists and their families. Some 
f s have already sent packages to friends whose present 
‘mresses are known, and the acknowledgments we have 
" feived leave no doubt of the urgent need which these 
" [eaekages are helping to meet. Used clothing and shoes 
genuinely appreciated. 
merican scientists who would like to send packages 
ee olleagues of the occupied countries may obtain names 
MUNA present addresses from the Secretary of this group. 
uding Ti s suggested that you indicate the country of your 
ersit) mn test interest and the ages of the children for whom 
Kent de can supply clothing. We have just received from the 
lands the names of some forty families with sug- 
has $ Bions as to what clothing, etc., would best help them. 


wm clothing and shoes seem to constitute their greatest 
is 


or Doi 
ks 


> fo ‘ 
te ® Package sent now is worth six sent next spring. 
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Ch’ang Shan, a Chinese Antimalarial Herb 
Ch’ang Shan, the roots of Dichroa febrifuga Lour., has 
long been used in China for malaria, but as far as we 
are aware, no’ scientific studies had ever been made on 
its antimalarial action until 1942, when a solid extract 
of this herb was tried on 13 clinical cases of tertian 
malaria. A dose of 0.03-0.06 gram of the extract 
(equivalent to about 7.5-15.0 grams of the crude drug) 
was administered by mouth twice or three times daily 
for an average of 5 days. In comparison with the results 
of 152 quinine-treated cases, Ch’ang Shan appeared to 
be as prompt as quinine in controlling the fever, but 
its antiparasitic effect was a bit slower, requiring one 
more day than quinine in converting positive smears into 
negative, 
Both the antipyretic and antiparasitic effects of 
Ch’ang Shan were demonstrable in experimental animals. 
A simple decoction of the crude drug was able to reduce 
the febrile temperature of rabbits inoculated with B. coli 
vaccine. Chicks infected with Plasmodium gallinacewm 
run a course of malaria which is almost invariably fatal 
if not treated. Ch’ang Shan (1 gram/kgm.), given by 
stomach tube twice a day for 1 to 7 days, controlled the 
infection in all cases, as shown by the conversion of posi- 
tive smears into negative and the prolongation of the 
survival periods. Such treatment did not, however, pre- 
vent relapses, which usually occurred sooner or later. In 
doses of only about one-fifth that of Ch’ang Shan, the 
leaves of the same herb (Shuu Chi) were found equally 
effective. 
In the Chinese Book of Herbs (Pen Ts’ao Kang Mu), 
Ch’ang Shan belongs to the category of poisonous herbs. 
Nausea and vomiting were, however, the only toxic reac- 
tions observed in our clinical cases. Acute toxicity tests 
were made on 5 dogs, 37 ducklings, and 56 chicks, L.D. 
50 being 20 grams/kgm, (approximate), 22 grams/kgm., 
and 14 grams/kgm., respectively. Fatal doses of 
Ch’ang Shan produced in dogs intense congestion with 
numerous hemorrhagie patches throughout the whole 
gastrointestinal tract. Aside from some congestion, no 
specific lesions were found histologically in the liver, 
spleen, and kidneys. 
With a view to isolating the active principle or prin- 
ciples, our chemical studies were checked at every step 
by testing on chicken malaria. Up to the present time 
we have succeeded in isolating from both Ch’ang Shan 
and Shuu Chi four crystalline substances. Two of these 
are neutral principles: Dichrin A (m.p. 228-230° C.) and 
Dichrin B (m.p. 179-181° C.) ; the other two are alkaloids: 
Dichroine A (melting at 230° C. with decomposition) and 
Dichroine B (melting at 237—238° C. with decomposi- 
tion). In the doses tried, only Dichroine B was found 
to be effective for chicken malaria, while the other three 
were all inactive. 
C. 8S. Jane, F. Y. Fu, C. Y. 
Wane, K. C. HuAne, G. 
Lu, and T. C. CHou 

Pharmaceutical Laboratory, 

National Institute of Health, 

Chungking, China 
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Book Reviews 


How a baby grows: a story in pictures. Arnold Gesell. 
(With over 800 photographs, arranged and interpreted 
with the assistance of Katherine Gesell Walden.) New 
York: Harper, 1945. Pp. 77. 

Few scientific careers have been marked by such con- 
tinuity and concentration of effort as that of Dr. Arnold 
Gesell. His interest in the young child dates back at least 
to 1905, when, as a young graduate student, he reported 
in Professor Burnham’s seminar at Clark University on 
Pestalozzi and Preschool Education. When, a half dozen 
years later, he completed the manuscript of his first book, 
The normal child and primary education, he was already 
committed to a lifetime of research on the young child. 
In order to prepare himself more adequately for his 
chosen work, he entered upon and compieted a medical 
course at Yale University. Since that time he has au- 
thored about twenty volumes, several monographs, and 
scores of articles on infant and child behavior. Tech- 
niques developed in his laboratory at Yale include cinema 
analysis of behavior patterns and pattern phases, bio- 
metric and clinical procedures for the study of matura- 
tional differences, the method of co-twin control, and the 
now-popular screen for one-way visual observation. 
Among his most important publications are Mental 
growth of the pre-school child: an atlas of infant be- 
havior (two volumes, 3200 action photographs) ; The first 
five years of life: a guide to the study of the pre-school 
child; Twins T and C from infancy to adolescence (with 
Thompson); Developmental diagnosis: clinical methods 
and practical applications (with Amatruda); Infant and 
child in the culture of today (with Ilg); and The embry- 
ology of behavior. 

The book here reviewed is a picture story intended to 
illustrate ‘‘the hidden forces of growth which shape the 
baby’s behavior day by day, month by month.’’ There 
are in all about 800 photographs, selected and arranged 
to illustrate average trends with respect to (1) control 
of body and conquest of the physical world, and (2) the 
development of personality, emotional life, and social ad- 
justments. Topies covered bear the following titles: In- 
fant eyes, Infant hands, Infant feet, Creeping, Babies are 
not alike, Natural exercise, Sleep, The sense of touch, 
Play, The bath, Sitting, The baby stands, Infant and 
family, The patterning of personality, A mirror play- 
mate, Crying, Smiling, Language behavior, A baby’s day 
at twelve weeks, A baby’s day at thirty-six weeks, Be- 
havior patterns at one year, Learning and growth, The 
first three months, The second three months, The third 
three months, The fourth three months, Early drawing, 
Block building, The pre-school years, The school beginner, 
Inborn individuality, Infants are individuals. 

Each topic is prefaced by a brief introduction and fol- 
lowed by anywhere from twelve to forty descriptively 
labeled photographs. The ontogenetic story told in these 
pictures and the accompanying text is simple enough to 


be grasped by any intelligent layman, yet interesting ,, e 
the scientist because the photographs are representatiy, ihe 
of average growth and behavior. It is, therefore, hoy fy 
a primer and an authentic outline of child developmey ee 
The author emphasizes, however, that no one baby can ) 
expected to follow the average pattern and that all hj 
dren are individuals with distinct personalities, i 

The task of preparing such a booklet was far less simp; e 
than might at first appear, for it involved the selectio iE 
from thousands of photographs just the few hundred thy [im 
would give the most accurate bird’s-eye view of typicg 
behavior development. It is a story that no one dyim 
could have told so authoritatively; Gesell alone has sud 
a wealth of photographic materials from which to drayiiy 
and so rich a background of psychological and pediatrii™ 
experience for their interpretation. 

Here, as in all of Gesell’s writings, we see not only th a 
meticulous investigator but one who is also keenly away bs 
of the dramatic aspects of his data—a scientist who ba * 
something of the poet in his make-up. é 


Lewis M. 
Stanford University 


The Maya of East Central Quintana Roo. Alfonso Vilh 
R. Washington, D. C.: Carnegie Institution of Washf 
ington, 1945. Pp. xii + 182. (Publication 559; illu§ 
trated.) $2.25. 

The Mexican ethnologist, Alfonso Villa R., has in this 
volume produced a careful monographic study of thi@ 
so-called X-Cacal tribe of partially acculturated Mang 
Indians of the chicle forest region of Quintana Roo, 0! 
the southeastern part of the peninsula of Yucatan 
The community to which most attention was given } 
Tusik, and the group as a whole is culturally the mos 
isolated of the area. The study was undertaken as par 
of a general plan of investigation involving four com 
munities ranged on a ‘‘gradient’’ of acculturation « 
transition from relatively primitive (folk)  cultur 
through various stages of change to the culture of tl 
modern city of Mérida, Yucatan. The study as a whol 
was carried out under the auspices of the Carnegie Ins 
tution of Washington and was directed by Dr. Robet 
Redfield, who has summarized the data and theoreti] 
principles in his book, The folk culture of Yucato 
(1941). The present monograph deals with the 
‘‘primitive’’ or ‘‘least civilized’’ of the four group 
involved. 

The author has proceeded with great meticulousne 
not only to set down the present-day culture of 
people but to reconstruct, so far as possible, the aborig: 
nal culture of their Maya ancestors of the region 4! 
the historical vicissitudes to which the culture and t# 
area have been subjected. As a straight ethnograp! 
account, therefore, the book rates as a model monograf! 

No one should suppose, however, that the ‘‘primiti” 
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MEDIUM QUARTZ SPECTROGRAPH 


This instrument covers a wavelength range of 2100 
A. to 7000 A. dispersed over a length of ten inches. 
Because of the sharpness and cleanness of the lines 
provided by this spectrograph, analyses are often 
feasible which would ordinarily require a larger instru- 
ment. Accurate quantitative analyses of non-ferrous 
metals and alloys are possible. Rough estimates can 
be made of amounts of elements yielding spectra of 
moderate complexity. For complete description write 
for Catalog D-20. Bausch & Lomb Optical Co., 
Rochester 2, N. Y. 


BAUSCH 6 LOMB 


ESTABLISHED 1853 


uf 
7 
aks 
=P 
= 
Bia 
a4 
ata 4 
con 
n 
ths 
the 
ot 
} 2 
n 
- 
a4 e 
ai 
| 
i 
| 
‘ 


62 SCIENCE Vol. 103, No. 25a 


ness’’ of these communities and their culture meg, 
‘‘aboriginal,’’ for it is very apparent from the materi id 
presented that the X-Cacal have a culture which rep, P 
sents, so far as its content is concerned, a consider}, 


A reissue of 4 


: mixture of aboriginal and Spanish elements—a mixjy, B®. Rup 
and mingling of artifacts, action customs, and idea Bhusetts 
Prin Cé ton cla terns which extends through almost every departmey 
: of custom from subsistence systems to ceremonialig 
And in the process of assimilating historically dives] sity; 
‘| Th traits to this mixed culture a certain reintegration gyjmmpivers! 
ie e synthesis has apparently been at work, with the regygmme!VolS! 
“I that something new has been produced. In this proc I 

Maya influence has probably been greatest. An anciey merbara 
| Maya might find slightly more in common with a pry Bpring , 
ent-day X-Cacal member than would a Spaniard of th ” wie 

nic 
Fifteenth Century, but both the old Maya and the ,jiim sete 


Mett! 


Spaniard would discover in the modern culture of Eig A. 
Medical 


Central Quintana Roo ‘‘a world they never knew.’’ 
Meyerho 


oy 
Thus it is that the X-Cacal group does represent, 
‘folk culture of the present day which may be useful 


ution 


| contrasted with the modern urban way of life in Mériijiijgofesso: 
and other Latin-American metropolises, but it is 
=| by tive’’ primarily in the sense that the culture is . ae 
relatively homogeneous, still bound together by 2 

ALBERT versally accepted system of beliefs, still comparative mri Ci 

unspecialized and undiversified, rather than in the sen Medical 

a a that it might be considered a survival into our time dm’ oF 

ancient Maya culture. 

Nout 

; ste n Sefior Villa does not attempt an overall summary 

these lines nor does he give much explicit attention 4 Mervin 

processes of cultural blending and emergence as suliiiiiam 

yerhaps wisely contenting himself with setting down ; 

“The first edition of this book, published in eta in a ne which will be extremely ota for otheem@lege | 

1922, consisted of the text of the Stafford students. Some readers may wish that he had provide = 

Little lectures, delivered by Dr. Einstein - at least one chapter of interpretation in terms of then 4 337 

May, 1921, at Princeton University. This retical principles, for it is always helpful and stimuligy » H 

has ever since been regarded as the authorita- ing for others to have the theoretical views and tent yin M 

tive statement of his theory of relativity. tive conclusions of the man who collected the datfqighool, | 

For this second edition, Dr. Einstein has However, we have no reason to complain, for Seiior Vill oy Parr 

added an appendix translated by Ernst G. has provided us with a carefully collected and painstai oe Med 

Straus, in which he discusses certain ad- ingly documented body of data which should prove vali @iversi 

Z vances in the theory since that earlier presen- able not only for our understanding of the cultures @ OF Liber: 
ge tation of it.”—Scientific Book Club Review. the Yucatecan peninsula, but also for analysis of # ae 
mixed or ‘‘Creole’’ cultures which, in one form #5 Dp 

“The treatment follows what may be called another, are characteristic of much of modern Lat Dbiversi 

normal lines, and, coming from the ‘Father America. Bans 

of Relativity’, is naturally authoritative and JOHN Co 

interesting in approach. It is, moreover, Duke University oS: 

esso. 
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Catalogue Corner 


Please write directly to the company indicated for any 
publication you wish mentioning the bulletin number 
and Science. Publications are gratis unless otherwise 
noted. 

Laboratory combustion furnace. A folder from the 
Laboratory Equipment Corporation describes their new 
postwar high temperature combustion furnace. The unit 
is particularly suited for laboratory use because its over- 
all dimensions are but 23 inches high, 23 inches wide, 
and 18 inches deep, with a gross shipping weight of 
350 pounds. The specifications submitted indicate that 
the operating temperatures for sulphur analysis are 2600 
to 2700 degrees F. and 2300 to 2600 degrees F. for car- 
bon analysis of alloy steels. Other details include extra- 
heavy insulation, heavy cast aluminum housing and three- 
quarter inch Silicon Carbide rod elements. Leco 2600 
high temperature combustion furnace, data sheets, SC-461. 
Laboratory Equipment Corp., Benton Harbor, Michigan. 
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Hegner’s 
COLLEGE 
ZOOLOGY 


Well known as the outstanding text in 
its field this general survey for stu- 
dents who will not take advanced work 
is here happily combined with detailed 
instruction sufficient for those who 
will. In the organization of material, 
the author’s purpose has been to train 
students in the methods of scientific 
investigation. Sth Ed. $3.75 


BruneEr’s LABORATORY DIREC- 
TIONS IN COLLEGE ZOOLOGY 
corresponds with Hegner’s College 
Zoology but is sufficiently detailed 
and comprehensive for use with stand- 


ard texts other than Hegner’s. 3rd 
Ed. $1.75 


Walter’s 


BIOLOGY OF THE 
VERTEBRATES 


This text has long been a favorite with 
students and teachers alike for its ex- 
ceptionally readable, interesting style ; 
its completeness and clear organiza- 
tion of content; and its wealth of well- 
drawn, helpful illustrations. It pre- 
sents all the materials which are use- 
ful in college courses on the verte- 
brates or on comparative anatomy. 
2nd Ed. $4.00 


Essig’s 
COLLEGE 
ENTOMOLOGY 


This foundation text in entomology 
eovers the history of the 33 orders 
of insects, emphasizing those species 


which, because of their historical back. f 
ground, economic importance, or un. § 


usual and 


Full lists of fami. 
lies, keys for separating the various 


natural history. 


categories of insects, and abundant 


illustrations, largely original, are in- § 


eluded. $5.00 


Huettner’s 


FUNDAMENTALS 

OF COMPARATIVE 
EMBRYOLOGY OF 
THE VERTEBRATES 


A modern approach and interpreta: 
tion, thorough scientific accuracy, and 
original copperplate illustrations, all 
exceptionally clear, detailed, and ac 
curate, make this am unusually fine 
text for students of embryology 
$4.50 


interesting appearance, 
should be known to all students of § 
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